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RUPTURE  OF    THE  AORTA  DUE    TO    CARCI- 
NOMA OF  THE  ESOPHAGUS. 

GEORGE    P.     BIGGS,    M.D. 

This  specimen  was  removed  from  a  female  aged 
forty-four.  For  three  months. prior  to  admission  to  the 
Hospital,  she  was  unable  to  swallow  solid  food  and  onl)- 
small  quantities  of  liquid.      Previous   to   that   for  a   year, 
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there  had  been  nausea  and  a  great  deal  of  intestinal 
trouble,  without  any  vomiting.  She  had  lost  slightly  in 
weight  during  the  previous  six  months.  Examination 
by  the  bougie  showed  fairly  marked  stricture  of  the  eso- 
phagus, twelve  inches  from  the  line  of  the  teeth.  Shortly 
after  admission  gastrostomy  was  performed  and  a  bougie 
^inch  in  diameter  passed  through  the  stricture  from  be- 
low, obstruction  being  first  encountered  8^  inches  from 
the  cardiac  orifice. 

There  was  a  little  improvement  in  the  power  of  de- 
glutition following  this,  but  about  two  months  later  it 
was  again  noted  that  there  was  inability  to  swallow  any- 
thing but  small  quantities  of  liquid.  The  fistula  into  the 
stomach  was  kept  open  and  nourishment  was  adminis- 
tered in  that  manner. 

Three  months  after  operation  during  one  entire  day 
there  were  frequently  small  hemorrhages  from  the  esopha- 
gus. The  dressings  about  the  abdominal  wound  became 
thoroughly  saturated  with  blood  and  that  evening,  follow- 
ing a  very  large  hemorrhage,  death  resulted.  On  post- 
mortem examination  the  stomach  was  found  greatly  dis- 
tended with  blood.  A  smaller  quantity  of  blood  was 
found  in  the  small  intestines  and  in  the  bronchi.  The 
growth  in  the  esophagus  was  rather  extensive  in  its  in- 
volvement beofinninor  on  a  level  with  the  bifurcation  of 
the  trachea,  and  involvino-  the  entire  circumference  for  a 
distance  of  eight  centimeters  below  that  point.  There 
was  apparently  no  marked  stricture  at  this  time,  but  a 
very  extensive  ulceration  of  the  entire  involved  area. 

A  little  below  the  center  of  this  ulcerated  area,  was 
found  a  small  opening  leading  directly  into  the  aorta, 
communicating  with  its  interior  by  an  opening  about  two 
millimeters  in  diameter.  The  site  of  this  communication 
as    viewed    from    the    aorta    was    further    marked    by   a 
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thrombus  one  and  one-half  centimeters  in  its  greatest 
diameter  with  a  very  small  base  of  attachment  near  the 
opening. 

The  tumor  is  rather  of  the  scirrhus  type  of  carci- 
noma. Section  was  taken  from  a  point  not  very  near 
the  perforation  in  order  not  to  destroy  the  specimen. 
There  was  but  very  little  inflammation,  and  no  necrosis 
except  very  superficially. 

I  have  not  seen  such  a  specimen  of  complete  inva- 
sion of  an  artery  of  very  large  size  by  any  new  growth, 
though  occasionally  they  are  found  in  large  veins.  In 
no  other  case  have  I  seen  evidence  that  death  was  due 
to  extensive  hemorrhage  following  erosion  of  a  large 
vessel  by  a  new  growth.  Without  previous  knowledge 
of  this  case,  the  final  symptons  would  have  suggested 
rupture  of  a  thoracic  aneurism^. 

The  other  case  I  wish  to  speak  of  is  a  pistol  shot 
wound  of  the  skull,  without  any  injury  to  the  dura  but 
with  laceration  of  the  pia  resulting  in  death.  The  case 
was  that  of  a  man  fifty  years  old,  who  shot  himself  in  the 
upper  portion  of  the  right  temporal  region.  The  size  of 
the  ball  I  was  unable  to  obtain.  It  had  been  removed  at 
operation.  There  was  a  depressed  fracture  at  the  point 
of  contact  of  the  bullet  and  the  man  was  comatose  when 
admitted  to  the  Hospital.  The  bullet  was  found  just 
beneath  the  scalp,  a  short  distance  from  the  point  of 
entrance.  All  fractured  bone  was  removed  and  the  dura 
was  found  to  be  uninjured  apparently,  though  no  distinct 
pulsation  was  noted.  The  conditions  did  not  seem  to 
warrant  further  exploration.  There  was  no  material  im- 
provement after  the  operation  and  the  man  died  a  few 
hours  later.  At  the  examination  of  the  wound  post- 
mortem, the  dura  was  found  entirely  uninjured  so  far  as 
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any  gross  inspection  could  show.  It  was  very  tense, 
owing  to  a  very  large  sub-dural  hemorrhage  causing 
marked  pressure,  and  apparently  being  the  immediate 
cause  of  death.  In  the  pia,  just  beneath  the  central  por- 
tion of  the  fractured  area  in  the  skull,  was  a  linear  tear 
lyi  centimeters  in  length  crossing  one  of  the  main 
branches  of  the  middle  cerebral  artery.  The  convolu- 
tion beneath  this  point  of  laceration  of  the  pia  had  its 
normal  contour  and  was  not  damaged  so  far  as  ex- 
amination of  the  exterior  could  reveal,  but  upon  inci- 
sion a  large  number  of  small  petechial  hemorrhages 
were  found  in  the  gray  matter.  The  case  was  to  the 
surgeons,  evidently,  rather  unusual,  as  they  did  not 
think  it  necessary  to  go  further  after  finding  the  dura  un- 
injured. The  blow  of  the  bullet  made  a  degree  of  pres- 
sure sufTficient  to  tear  the  pia  without  producing  any 
visible  damage  to  the  dura. 

The  third  specimen  is  a  fresh  one  which  is  of  slight 
interest  as  a  very  unusual  thrombosis  of  the  left  ventricle. 
The  history  of  the  case  is  very  long.  Many  points  of 
interest  from  a  clinical  standpoint,  I  will  not  ref(^r  to,  but 
simply  present  the  specimen  as  a  rather  unusal  one  in  the 
line  of  cardiac  thrombi.  It  was  from  a  male  aged  42, 
who  first  came  under  observation  during  an  attack  of 
typical  uremic  coma  which  developed  while  at  work. 
During  the  69  days  at  the  hospital,  he  was  in  a  more  or 
less  comatose  state.  Death  was  expected  almost  any  day 
during  the  entire  time.  The  urine  and  general  symptoms 
were  such  as  to  make  it  very  clear  that  it  was  a  case  of 
contracted  kidney.  The  autopsy  revealed  lesions  which 
would  make  a  good  nucleus  for  a  pathological  museum  in 
the  way  of  changes  more  or  less  closely  related  to  kid- 
ney lesions,  including  extensive  thrombi.  One  of  the 
latter  was  in  the  apex  of  the  left  ventricle.    It  was  a  pear 
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shaped  thrombus  attached  by  its  small  end  to  the  very 
apex  of  the  ventricle  at  two  points,  one  of  them  a  mere 
thread;  the  other  an  area  of  about  one  centimeter  by  one- 
fourth  centimeter,  the  large  end  of  the  thrombus  project- 
ing perfectly  free  within  the  ventricle.  It  was  of  the 
firm,  white  variety  and  measured  about  4^  cm.  in  length, 
and  2j/^  cm.  in  greatest  diameter.  Attached  to  the  ante- 
rior wall  of  the  left  ventricle  above  the  apex  was  another 
small  thrombus  1  cm.  in  diameter,  ]/^  cm.  in  thickness, 
which  had  been  distinctly  flattened  by  the  larger  one. 
One  kidney,  weighing  100  grammes,  was  exhibited  with 
the  heart. 


SOME    INTERESTING    CASES    OF    ENDOCAR- 
DITIS. 

E.     EIBMAN,     jNI.D. 

Case  I.      Staphijlococcci/iia  in  a  Case  of  Chroiiie  Endoearditis. 

The  patient  from  whom  the  specimen  was  obtained 
was  a  man  aged  3(3  years  who  was  admitted  into  the  Mt. 
Sinai  Hospital  in  Dr.  Brill's  service,  with  symptoms  of 
aortic  insufficiency  and  mitral  stenosis.  For  about  ten 
days  he  had  very  slight  temperatures;  on  the  eleventh 
day  the  temperature  rose  to  1<M3"  F.  and  he  developed 
petechiae  on  the  surface  of  the  body  and  on  the  mucous 
membranes.  A  blood  culture  made  the  following  day 
showed  the  presence  of  the  staphylococcus  aureus  in 
large  numbers;  two  days  later  the  blood  showed  the 
same  organism.  The  temperature  continued  quite  high 
and  the  man  died  in  about  twelve  days  after  the  onset 
of  the  acute  symptoms. 

The  post-mortem  examination  revealed  an  aortic  in- 
sufficiency and  a  mitral  stenosis,   as  had    been   suspected 
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■durine  life.  There  were  no  acute  lesions  of  the  valves  ex- 
cept  for  a  very  minute  vegetations  on  the  edge  of  the  aortic 
flaps.  On  the  endocardium,  just  below  the  posterior 
aortic  flaps  there  was  a  deposit  of  fibrinous  material  meas- 
uring 1^  by  2  cm.  in  width  and  length  and  about  3  mm- 
in  thickness.  There  were  innumerable  miliary  abscesses 
in  the  kidneys  and  heart  muscle  and  infarctions  in  the 
kidneys  and  spleen  ;  areas  of  acute  interstitial  myocardi- 
tis were  also  found.  The  cultures  from  the  heart  blood 
post-mortem  revealed  staphyloccus  aureus  pure  and  the 
same  organism  was  isolated  from  a  number  of  metastatic 
abscesses.  The  fibrinous-looking  area  on  the  endocar- 
dium, on  microscopic  examination,  proved  to  be  made  up 
almost  entirely  of  staphylococci.  The  metastic  abcesses 
showed  staphylococci  in  spreads. 

The  point  of  interest  about  this  case  was  that,  al- 
though the  case  was  one  in  which  a  clinical  diagnosis 
could  easily  have  been  made  of  ulcerative  endocarditis 
involving  the  already  diseased  flaps,  these  were  found 
practically  negative  at  post-mortem.  The  case  demon- 
strated very  well  the  importance  of  being  careful  before 
makine  a  diagnosis  of  ulcerative  endocarditis  even  in  the 
presence  of  distinct  physical  signs  of  disease  of  the 
valves. 

Case  II.      Fatal  Rupture   of  a  Piilinonary  Adhesion    in    a  Case 
of  Mitral  and  A  or  tie  Stenosis. 

This  heart  came  from  a  woman  36  years  of  age. 
Several  days  before  admission  into  the  Hospital  (Dr. 
Brill's  service)  she  was  taken  sick  suddenly  with  pain  in 
the  right  chest  and  went  into  collapse.  On  admission 
into  the  hospital  she  was  almost  pulseless  and  very  pale. 
The  clinical  diagnosis  was  mitral  stenosis,  thrombosis  in 
the  auricles  and  effusion  in  the  right  chest.      On   aspirat- 
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ing  the  chest,  fluid  blood  was  obtained.  It  was  suspected 
that  the  patient  was  suffering  from  a  ruptured  infarction 
of  the  lung. 

The  post-mortem  examination  revealed  the  following: 
The  aortic  orifice  was  almost  completely  stenosed  ;  the 
mitral  orifice  barely  admitted  the  end  of  a  lead  pencil ; 
there  were  apparent  thrombi  in  the  auricles ;  the  right 
pleural  cavity  contained  a  large  amount  of  blood.  On 
the  inner  surface  of  the  sixth  rib  there  was  found  a  firmly 
attached  small  strip  of  lung  tissue.  On  careful  examina- 
tion it  was  found  that  there  had  been  a  firm  adhesion 
between  the  lower  part  of  the  right  upper  lobe  of  the 
lung  and  the  chest  wall  and  that  the  hemorrhage  into  the 
pleural  cavity  had  come  from  a  rupture  of  this  adhesion. 
In  the  part  of  the  adhesion  attached  to  the  lung  was 
found  a  torn  varicose  branch  of  one  of  the  pulmonary 
veins,  so  that  although  the  clinical  diagnosis  of  thrombosis 
in  the  auricles  was  proven  to  be  correct,  the  hemorrhage 
into  the  pleura  had  nothing  to  do  with  the  existence  of 
these  lesions. 

Cases  in  and  IV.     Acute  Endocarditis  of  the  Aoi'tic   Valve 
%1'itJi  Perforation  into  the  Right  Auricle. 

These  two  hearts  illustrate  a  special  point.  The 
first  case  was  that  of  a  girl  aged  18  years,  who  became 
profoundly  septic  after  a  slight  injury  to  the  right  wrist 
joint,  resulting  in  osteomyelitis  of  the  ulna.  There  were 
numerous  chills  followed  by  very  high  temperatures  and 
a  marked  progressive  anemia.  No  petechiee  were  found 
anywhere.  Within  the  course  of  two  weeks  there  was 
developed  a  distinct  aortic  insufficiency.  The  first  blood 
culture  showed  no  organisms.  In  the  second  culture 
25  c.c.  of  blood  were  used  and  the  staphylococcus  aureus 
was  found   pure.      It   is   interesting  to   note   that  the  or- 
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ganisms  were  so  few  in  the  blood  that  they  were  found 
in  only  one  flask  of  bouillon  (four  plates  of  glucose-agar 
had  been  used  and  three  flasks  of  glucose-bouillon)  and 
in  this  flask  they  were  found  only  after  three  days.  I 
hesitated  in  agreeing  with  the  clinical  diagnosis  of 
ulcerative  endocarditis  until  the  organisms  had  been 
found  in  the  blood,  because  in  cases  of  acute  ulcerative 
endocarditis  I  have  always  found  organisms  in  the  blood. 

On  post-mortem  examination  there  was  found  vege- 
tative endocarditis  of  both  posterior  flaps  of  the  aortic 
valve  ;  the  infectious  process  had  extended  through  the 
wall  of  the  heart  and  there  was  a  perforation  into  the 
right  auricle  just  between  two  of  the  flaps  of  the  tricuspid 
valve  ;  there  were  firm  vegetations  around  the  place  of 
perforation.  The  extension  into  the  auricle  had  started 
from  the  posterior  inferior  part  of  the  right  sinus  of  Val- 
salva, The  heart  blood  post-mortem  was  found  to  con- 
tain a  pure  culture  of  staphylococcus  aureus  and  sta- 
phylococci were  found  in  the  spreads  made  from  the 
vegetations. 

This  fourth  heart  was  obtained  from  a  woman  aeed 
32  years  whose  symptoms  were  those  typical  of  ulcerative 
endocarditis.  There  was  present  an  aortic  insufficiency 
and  mitral  stenosis.  There  is  a  marked  vegetative  endo- 
carditis involving  the  aortic  valve,  and  a  perforation  into 
the  right  auricle  in  the  same  position  as  in  the  third 
heart.  In  this  case  the  streptococcus  was  cultivated  from 
the  blood  during  life  and  post-mortem.  These  two  cases 
should  properly  be  classed  as  endomyocarditis,  for  the 
myocardium  is  as  much  involved  as  the  valve.  They  il- 
lustrate very  well  a  point  recently  made  by  Krauss.  In 
a  recent  article  in  the  Ber/.  Klhi.  Wochenschrift  he 
points  out  that  the  right  sinus  of  Valsalva  is  a  locus 
Diinoris    tesisteuticE.       Aneurysms   and    perforations    are 
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particularly  apt  to  occur  in  this  sinus.  Krauss  points 
out  that  if  the  aneurysmatic  process  involves  the  upper 
anterior  part  of  the  sinus,  rupture  is  apt  to  occur  into  the 
right  ventricle  just  at  or  below  the  origin  of  the  pulmon- 
ary artery,  but  if  the  aneurysmatic  process  involves  the 
posterior  inferior  part  of  the  sinus,  the  perforation  is  apt 
to  occur  into  the  right  ventricle  just  beneath  the  tricuspid 
valve  in  the  situation  of  the  so-called  pars  membranacea 
of  the  septum,  or  into  the  right  auricle  between  two  of 
the  flaps  of  the  tricuspid  valve. 

I  have  brought  with  me  a  heart  which  I  showed  to 
the  Society  two  years  ago,  which  shows  a  compression  of 
the  conus  of  the  pulmonary  artery  clue  to  the  inflam- 
matory swelling  in  the  septum  secondary  to  an  ulcerative 
endocarditis  of  the  aortic  flaps  and  the  sinuses  of  Val- 
salva. In  this  case  the  most  marked  ulceration  was  found 
in  the  upper  anterior  part  of  the  right  sinus  of   X'alsalva. 

Discussion. 

Dr.  Ewing  said  that  he  had  been  very  much  inter- 
ested and  surprised  to  find  in  such  a  considerable  propor- 
tion of  the  cases  staphylococci  appearing  as  causes  of  the 
lesions.  In  his  experience  in  examining  blood  in  cases 
of  bacterial  endocarditis,  he  had  found  the  streptococcus 
and  never  the  staphylococcus.  He  asked  whether  the 
cultures  were  made  before  or  after  death.  If  before 
death,  how  long  before,  and  if  they  had  not  been  ob- 
tained before  death — say  twenty-four  hours — what  rela- 
tion Dr.  Libman  regarded  that  they  must  have  with  the 
lesion  itself,  and  how  they  were  to  be  separated  from 
secondary  infections. 

Dr.  C.  \V.  Field  said  that  at  the  Presbyterian  Hos- 
pital they  had  found  that  the  blood  cultures  taken  by 
the  House  Staff  showed  contaminations  in  about  fifty  per 
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cent  of  the  tubes  which  showed  any  growth.  In  spite  of 
careful  asepsis,  contaminations  will  occur.  Dr.  Tuttle 
threw  out  any  case  in  which  he  found  staphylococci.  In 
many  cases  some  staphylococci  from  the  skin  were 
found.  Dr.  Field  thought  that  in  the  last  case  in  which 
one  staphylococcus  was  found  in  twenty-five  cubic  centi- 
meters, the  organism  could  have  been  obtained  from  the 
skin. 

Dr.  Libmax  said  that  in  his  opinion  there  was  no 
question  about  bacteriologic  findings  in  the  cases  which 
he  had  described.  He  did  not  consider  it  diffiicult  to 
avoid  contamination  of  the  cultures  if  one  had  had  expe- 
rience. The  patient  from  whose  blood  he  had  made  two 
cultures  was  profoundly  septic  at  the  time  of  admission 
to  the  hospital,  so  that  the  question  of  infection  from 
takinof  a  culture  did  not  need  to  be  considered.  The 
staphylococcus  pyogenes  aureus  was  an  organism  con- 
cerning the  presence  or  absence  of  which  there  could  be 
no  doubt  if  all  the  staphylococci  that  were  found  in  the 
cultures  were  carefully  examined.  He  wished  to  draw 
attention  to  the  fact  that  one  must  be  careful  in  report- 
ing the  presence  of  streptococci  in  the  blood,  for  the  rea- 
son that  there  are  contaminating  organisms  which  grow 
on  media  without  sugar  like  ordinary  streptococci.  On 
sugar  media  they  could  be  readily  distinguished  as  they 
formed  larofe  mucoid  colonies.  The  two  orofanisms  of 
this  group  which  he  had  seen  were  from  Gram   negative. 

Dr.  F.  C.  Wood  said  that  he  felt  that  he  must  de- 
fend the  pathological  internes  at  St.  Luke's,  for  in  com- 
parison to  the  results  of  the  staff  at  the  Presbyterian, 
contaminations  were  exceedingly  rare  with  them.  Their 
trouble  was  that  they  did  not  get  any  growth  in  a  con- 
siderable number  of  cases  from  which  one  naturally  ex- 
pected to -obtain  some  organisms.     The  cultures  remained 
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perfectly  sterile  and  rarely  showed  contaminations.  The 
system  which  was  in  use  there  was  to  plant  a  large  series 
of  broth  tubes  or  flasks  and  then  plate  from  these  later. 

Dr.  \V.  H.  Park  said  he  thought  one  thing  should 
be  remembered:  that  where  cultures  were  made  continu- 
ously by  experienced  observers  like  Dr.  Libman  the  re- 
sults were  more  reliable  than  when  made  by  hospital  in- 
ternes. He  had  had  considerable  experience  in  making 
blood  cultures  in  malignant  endocarditis.  In  nearly  all 
cases  the  organisms  found  were  streptococci.  He  had  been 
afraid  to  consider  that  staphylococci  came  from  the  blood 
if  they  appeared  in  one  flask  only,  when  several  were  in- 
oculated, for  fear  that  the  growth  might  have  been  due 
to  skin  infection. 

Dr.  G.  p.  Biggs  said  that  in  septic  cases  at  the  New 
York  Hospital  they  had  had  no  particular  trouble  in 
getting  positive  results  from  blood  cultures,  but  had 
found  the  streptococci  much  more  frequently  than  sta- 
phylococci. He  desired  to  commend  the  work  of  the 
House  Staff  in  making  these  cultures.  Thorough  pre- 
cautions were  taken  and  contaminations  were  very  few. 

Dr.  Libman  said  he  believed  that  he  had  stated  in 
the  description  of  the  first  case  that  the  blood  culture 
was  made  twelve  days  ante-mortem  and  was  repeated  ten 
days  ante-mortem,  and  that  the  same  organisms  which 
were  found  at  that  time  were  found  in  the  heart  blood 
post-mortem  and  in  spreads  made  from  the  surface  of 
the  endocardium  and  from  the  metastases.  A  specimen 
which  he  had  to  show  under  the  microscope  showed  very 
beautifully  that  the  fibrinous  area  on  the  heart  walls  con- 
sisted entirely  of  staphylococci.  In  the  last  case  which 
he  had  reported  the  streptococci  were  found  in  the  blood 
one  month  ante-mortem  and  twice  on  later  occasions. 
He  had  made  blood  cultures  in  over  three  hundred  and 
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fifty  cases  of  septic  conditions  (this  did  not  include 
cases  of  typhoid  fever  or  pneumonia)  and  in  all  cases  in 
which  he  had  found  organisms  present  in  the  in  the  blood 
he  had  found  the  same  organism  present  in  the  primary 
focus  in  the  case,  or  in  the  metastases,  or  in  both  ;  often 
the  same  organism  was  found  in  the  urine,  so  that  there 
was  no  doubt  about  the  validity  of  any  of  the  results  in 
the  cases  reported.  Dr.  Libman  said  that  he  had  fre- 
quently found  the  staphylococcus  aureus  in  the  circulat- 
ing blood  ;  there  was  no  reason  why  it  should  not  be 
found  as  well  as  the  streptococcus.  In  only  one  case  had 
he  found  the  staphylococcus  albus  in  the  blood.  This 
was  in  a  case  of  endocarditis  which  he  had  showed  to  the 
Society  two  years  before.  In  that  case  numerous  colonies 
had  been  obtained  and  the  spreads  which  had  been  made 
from  the  inflammatory  swelling  in  the  septum  of  the 
heart  post-mortem  showed  innumerable  staphylococci. 
The  culture  from  the  swelling  showed  the  staphylococcus 
albus.  He  believed  that  at  that  time  he  might  very  well 
have  been  dealing  with  the  staphylococcus  aureus  because 
he  had  not  then  made  it  a  point  to  test  with  suf^cient 
care  all  organisms  which  looked  like  the  staphylococcus 
albus.  In  the  last  four  years  he  had  not  come  across  a 
case  in  which  he  could  ascribe  a  systemic  sepsis  to  the 
staphylococcus  albus.  The  finding  of  the  staphylococcus 
aureus,  however,  if  blood  cultures  were  made  properly, 
was  of  just  as  much  significance  as  finding  a  streptococcus. 
In  a  number  of  cases  they  had  found  that  the  organisms 
often  did  not  persist  for  a  long  time  in  the  blood,  they 
settled  in  various  parts  of  the  body  and  formed  metas- 
tases. In  some  cases  of  endocarditis,  however,  they  had 
found  streptococci  in  the  blood  repeatedly.  In  three 
cases  they  had  found  them  frequently  during  the  course 
of  several  months  ;  two  of  these  cases  had  left  the  hospi- 


SOME    INTERESTING    CASES    OF    ENDOCARDITIS.  13 

tal  with  slight  temperatures.  One  had  died  and  examina. 
tion  showed  endocarditis  of  the  left  auricle:  streptococci 
were  found  in  the  heart  blood. 

Dr.  Field  asked  who  took  the  blood  cultures  and 
whether  they  were  taken  by  the  members  of  the  House 
Staff. 

Dr.  Libman  said  they  were  nearly  all  taken  by  him- 
self. He  had  had  only  two  members  of  the  House  Staff 
take  them  in  the  last  three  years.  They  gained  ex_ 
perience  for  a  month  or  two  on  cases  from  which  no  or. 
ganisms  were  expected.  After  they  had  obtained  sterile 
results  in  such  cases  they  were  allowed  to  take  blood 
cultures  which  Dr.  Libman  was  willing  to  count  in  his 
statistics.  Only  those  men  who  had  already  done  some 
work  in  bacteriology  were  permitted  to  make  the  cultures. 
If  a  man  could  not  obtain  cultures  without  contaminations 
Dr.  Libman  said  he  would  not  be  willing  to  have  him 
take  one  in  a  case  which  he  was  anxious  to  include  in  his 
studies.  The  blood  cultures  in  the  cases  which  he  had 
reported  had  all  been  made  by  himself. 

In  reply  to  Dr.  Park,  Dr.  Libman  said  he  was  rather 
surprised  that  there  should  be  an\'  doubt  as  to  the  finding 
of  the  staphylococcus  aureus  in  the  cases  which  he  had 
reported.  As  he  had  stated  before  he  had  no  difficulty 
in  finding  staphylococci  and  in  confirming  his  results. 
He  had  not  found  the  staph3'locoGcus  albus  on  his  plates. 
He  had  occasionally  got  colonies  of  ordinary  moulds  or 
orofanisms  which  could  at  once  be  recognized  as  beino- 
non-pathogenic  organisms,  but  these  were  generally  found 
after  the  flasks  had  been  examined  once  or  twice.  He 
felt  so  sure  of  a  systemic  infection  by  the  staphylococcus 
aureus  when  he  obtained  it  in  its  blood  cultures  that  he 
had  recently  been  willing  to  state  that  there  was  a 
systemic  infection  by  the  staphylococcus  aureus  in  a  case 
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in  which  he  had  found  only  one  colony  on  the  plates 
where  five  c.c.  of  blood  had  been  used.*  This  blood  was 
obtained  from  a  man  who  presented  signs  of  severe  sepsis 
which  developed  shortly  after  he  had  had  a  slight  infec- 
tion on  his  foot.  The  day  after  he  had  reported  that 
the  sepsis  was  due  to  the  staphylococcus  aureus,  Dr. 
Libman  said,  several  intramuscular  metastases  were 
opened  and  the  staphylococcus  aureus  was  found  in 
spreads  and  cultures.  The  man  was  operated  upon 
several  days  later  for  a  large  metastatic  abscess  of  the 
right  kidney  and  the  same  organism  was  found.  Dr. 
Libman  thought  this  case  demonstrated  very  well  the 
fact  that  staphylococcus  aureus  could  be  found  in  blood 
cultures  and  that  the  finding  could  be  relied  upon. 
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At  a  previous  meeting  of  the  Pathological  Society, 
the  speaker  presented  the  results  of  some  experiments 
which  tended  to  show  that,  to  get  any  specific  result  in 
the  differentiation  of  animal  bloods  by  the  precipitation 
of  albumens  by  specific  anti-sera,  one  must  consider  not 
only  the  dilution  of  the  blood  to  be  tested  but  even  more 
carefully  the  dilution  of  the  test-serum.  In  those  experi- 
ments it  was  shown  that  in  dealing  with  a  very  active 
beef-rabbit  serum,  one  could  obtain  precipitates  with 
quite  a  variety  of  bloods  other  than  beef,  if  the  test-serum 
was  not  diluted  more  than  1  to  5.  When,  however,  the 
beef-rabbit  serum  was  diluted  1  to  30,  only  beef  and  goat 

*  In  correctly  stated  at  the  meeting  as  25  c.c      ( E.  L.J 
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blood  reacted  while  at  the  dilution  of  1  to  50  goat  blood 
failed  to  react,  while  the  beef  blood  still  gave  a  prompt 
precipitate.  The  dilution  of  the  blood  to  be  tested,  if 
under  1  to  5U0,  made  comparatively  little  difference. 
These  results  were  very  similar  to  those  previously  ob- 
tained with  the  same  method  by  Kister  and  Wolff  ( Zeit. 
f.  Hyg\,  Bd.  41 )  but  quite  different  in  some  minor  re- 
spects. 

I  have  since  then  attempted  to  see  to  what  extent 
monkey  blood  of  various  accessible  types  reacts  to  hu- 
manized sera.  For  this  purpose  I  obtained  blood  serum 
from  four  monkeys  representing  three  different  breeds 
and  have  tested  these  sera  with  four  different  strains  of 
humanized  sera.  The  monkeys  tested  were  two  Java, 
one  rhoesus,  and  one  baboon,  whose  full  generic  names  I 
cannot  at  present  give.  The  test-sera  used  were  two 
rabbit  sera,  called  No.  1,  and  No.  2,  prepared  by  Dr. 
Strauss  in  the  Cornell  Laboratory,  one  rabbit  serum, 
called  No.  3,  prepared  by  Dr.  Payne  in  the  Laboratory 
of  the  Department  of  Health,  and  one  chicken  serum, 
called  No.  4,  prepared  by  myself.  I  am  greatly  indebted 
to  these  gentlemen  for  the  supply  of  these  sera. 

The  strength  of  the  sera  mav  be  indicated  in  various 
ways,  perhaps  best  by  the  highest  dilution  in  which  they 
yielded  a  flocculent  precipitate  in  human  blood,  diluted 
1  to  50  or  1  to  100,  within  three  hours  or  less. 

The  following  sera  gave  tlocculent  precipitates  in 
one  month  old  human  serum. 


Test  serum 

No. 

1 

No. 

3 

No. 

8 

No. 

4 

Dihition  of 

Dilution  of 

Time 

tested  serum 

test-serum 

1-100 

1-50 

80  min. 

1-100 

1-50 

8  hours 

1-100 

1-200 

1  hours 

1-100 

1-50 

1  V:,  hours 
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Serum  No.  3  (Dr.  Payne's)  was  extremely  active, 
giving-  an  instantaneous  turbidity  when  added  in  a  dilu- 
tion of  1-100  to  human  serum  diluted  1-1000.  Serum 
No.  4  (Chicken  serum)  was  distinctly  more  active  than 
No.  1  or  No.  2. 

The  result  with  the  use  of  these  sera  on  monkey 
serum  was  briefly  as  follows: 

1.  Baboon  Sertcjii.  In  all  dilutions  of  test  sera  Nos. 
1,  2,  and  3,  up  to  and  including  1-30,  the  baboon  serum 
gave  flocculent  precipitates  or  turbidities  within  three 
hours,  which  were  indistinguishable  from  many  reactions 
encountered  in  testing  known  human  blood.  This  was 
specially  true  with  serum  No.  3  which  precipitated  baboon 
serum  about  as  actively  as  human,  up  to  1-20,  and  gave 
a  very  slight  flocculent  precipitate  in  three  hours,  when 
added  in  dilution  of  1-40  to  baboon  serum  diluted  1-200. 
These  precipitates  were,  however,  much  less  marked  than 
in  the  corresponding  human  controls.  Even  with  the 
active  serum  No.  3  baboon  blood  in  any  dilution  failed  to 
yield  a  flocculent  precipitate  in  three  hours  when  the 
test  serum  was  diluted  1  to  50.  The  reactions  with  sera 
Nos.  1  and  2  were  less  marked,  and  the  pronounced  tur- 
bidities occurring  usuall)',  failed  to  become  flocculent  in 
three  hours. 

2.  Rhoesus  Serum.  The  reactions  with  this  serum 
were  almost  identical  with  those  obtained  with  the  ba- 
boon. Sera  Nos.  1  and  2  failed  to  give  flocculent  preci- 
pitates in  any  but  the  earlier  dilutions  (1-10,  1-20) 
within  3  hours,  although  causing  prompt  and  distinct 
turbidities.  Serum  No.  3,  however,  gave  abundant  floc- 
culent precipitates  in  three  hours  or  less,  up  to  dilutions 
of  the  test-serum  1-40,  beyond  which  the  turbidities  failed 
to  become  flocculent   in  three  hours,   plus.      The  dilution 
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of  the    monkey  serum   if   not  beyond   l-i^Oo    made    Yery 
little  difference  in  the  results. 

3.  Ji^va  ScriLui.  This  serum  reacted  more  like 
human  blood  than  did  either  of  the  others.  With 
serum  No.  1  it  gaYe  distinct  turbidities  up  to  a  dilution 
of  test-serum  1-40,  but  the  turbidities  failed  to  become 
rtocculent.  With  serum  No.  3,  a  flocculent  precipitate 
was  obtained  in  9n  minutes,  tested  serum  1-1(H>,  test- 
serum  1-80.  With  test-serum  l-lOO  distinct  turbidities 
occurred  promptly  but  failed  to  become  flocculent.  With 
test-serum  1-200  all  trace  of  reaction  failed  although  in 
the  human  control  a  flocculent  precipitate  occured  in  one 
hour. 

From  the  results  \vith  these  humanized  rabbit  sera 
it  appears  to  be  possible  to  distinguish  from  human  blood, 
that  of  certain  monkeys  by  using  high  dilutions  of  test 
sera,  the  strength  of  \Yhich  has  been  accurately  calibrated. 
The  strong  sera  No.  3  gaYe  the  most  satisfactory  results, 
since  in  high  dilutions  ( 1-1(»<),  1-200)  it  failed  to  react 
with  monkey  blood,  while  still  actiYely  precipitating  al- 
bumens of  human  blood.  With  all  lower  dilutions,  how- 
CYer,  this  serum  gaYe  turbidities  or  precipitates  in  both 
bloods,  which  would  not  permit  the  separation  of  the 
monkey  from  the  human. 

The  suggestion  arose  that  an  animal  more  distantly 
remoYed  from  man,  might  yield  a  more  selective  serum. 
An  ordinar)'  hen  was  therefore  treated  with  <>  intra- 
peritoneal injections  of  l<>c.c.  of  defibrinated  placental 
blood,  at  intervals  of  2  to  3  days.  Last  injection  February 
5th,  serum  drawn  February  Dth.  This  animal  did  not  re- 
act to  these  injections  by  any  visible  symptoms.  Its 
serum,    previously    inert,   was    found    to    precipitate    the 
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above  specimen  of  old  human  serum  rather  actively,  as 
shown  in  the  table. 

When  tested  on  Java  and  Rhoesus  serum  it  failed 
to  give  rtocculent  precipitate  in  18  hours  in  any  dilution 
and  gave  only  the  very  faintest  turbidities  in  the  earliest 
dilution,  1-1(»,  beyond  which  the  monkey  serum  remained 
clear  till  developing  bacterial  growth. 

This  single  experiment  does  not,  of  course,  demon- 
strate that  all  humanized  chicken  sera  will  prove  so  se- 
lective, and  I  have  not  had  time  to  repeat  the  experi- 
ments with  other  chickens.  In  any  event  it  would  seem 
that  the  chicken  may  be  recommended  for  this  class  of 
experiments.  It  is  easily  handled,  is  cheap,  receives  in- 
jections without  apparent  reaction,  yields  blood  freely 
from  superficial  veins  in  the  wing,  stands  hemorrhage 
well,  and  is  apparentl)-  immune  to  most  ordinary  infec- 
tions. 

I  conclude  from  these  experiments  that  monkey 
blood  can  be  separated  from  human  blood  under  suitable 
conditions.  One  must  know  accurately  the  strength  of 
the  test-serum  used.  The  stronger  the  serum,  the 
greater  is  the  danger  of  confusing  monkey  with  human 
blooci  if  slight  dilutions  are  used,  while  with  high  dilu- 
tions the  strong  sera  yield  flocculent  preciptates  long 
after  monkey  blooci  has  ceased  to  react.  Very  strong 
serum  must  be  diluted  at  least  1-1()(>,  better  l-2()(),  and 
confidence  placed  only  in  fiocculent  precipitates  occur- 
ring within  three  hours  or  with  a  certain  promptness. 

Humanized  chicken  serum  seems  to  be  extremely  se- 
lective for  human  blood  and  shows  less  antagonism  than 
humanized  rabbit  serum  against  monkey  blood. 

Discussion. 
Dr.   W.    H.   Park   said  he   did   not   understand  the 
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necessity  of  using  a  dilution  of  one  part  of  albumin  or 
serum  to  one  hundred  of  normal  salt  solution  in  order  to 
get  a  complete  reaction.  If  a  series  of  tubes  were  ar- 
ranged containing  .1%,  1%,  5%,  and  10%  of  serum  and 
the  solution  of  precipitin  was  gradually  added  there  was 
found  first  a  precipitate  in  the  .1%  and  then  in  the  1% 
solution.  If  a  stop  was  made  there  little  change  was 
found  in  the  5%  and  1<>%  solutions.  If,  however,  as 
much  more  precipitin  was  added  as  there  was  substance 
to  be  precipitated  as  complete  a  reaction  was  obtained 
in  the  five  per  cent,  or  ten  per  cent,  solutions  as  in  the 
one  per  cent,  with  five  or  ten  times  as  much  precipitate. 
An  amount  of  precipitin  much  too  little  to  influence  all 
of  the  albumin  in  solution  did  not  completely  act  on  a 
small  portion  but  acted  a  little  on  all  so  that  little  effect 
was  manifest. 

Dr.  Hari.ow  Brooks  said  that  he  thought  Dr. 
Ewing's  work  was  of  the  greatest  importance  since  it 
promised  to  throw  some  light  on  the  ever  interesting 
question  of  evolution  and  might  assist  veryma  terially  in 
determining  more  accurately  the  position  which  the  var- 
ious animals  really  occupied  in  their  relation  to  man.  He 
did  object,  however,  to  the  text  of  Dr.  Ewing's  conclusions 
since  he  stated  that  the  blood  of  monkeys  could  be  de- 
finitely distinguished  from  the  human  and  based  his  con- 
clusions on  the  results  of  his  experiments  which  had  been 
conducted  with  the  lower  members  of  the  monkey  family 
only.  No  one  doubted  but  that  there  was  a  very  wide 
space  intervening  between  man  and  these  lower  types  of 
the  primates.  Huxley  had  showed  long  ago  that  fulh'  as 
wide  a  space  existed  anatomically  and  mentally  between 
the  lower  primates  and  the  apes  as  between  the  apes  and 
man.      Dr.  Ewing    might   about  as   well    have   compared 
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the  blood  of  man  with  that  of  the  dog  family  as  with  that 
of  the  baboon.  The  crucial  test  was  to  make  such  ex- 
periments with  the  blood  of  the  hig-hest  primates,  and 
only  after  Dr.  Ewing  had  shown  that  a  marked  difference 
existed  between  the  blood  of  these  animals  and  man 
would  he  be  justified  in  making  so  sweeping  a  conclusion 
as  he  had  given.  Dr.  Brooks  ventured  to  predict  that 
Dr.  Ewing  would  find  an  even  wider  variance  between 
the  sera  of  the  orang  and  the  lemurs  than  between  that 
•of  man  and  the  orang.  The  question  could  not  be  con- 
sidered as  settled  until  such  determinations  had  been 
made. 

Dr.  Ch.vRLEs  Norris  thought  that  Dr.  Brooks' 
point  was  well  taken,  for  Nuttall  and  Griinbaum  had  not 
been  able  to  distinguish  the  blood  of  the  higher  monkeys, 
the  primates,  from  human  blood  by  the  precipitin  test. 
With  the  blood  of  other  species  of  monkeys  differences 
had  been  noted. 

Dr,  Dinkelspiel  said  he  thought  the  results  ob- 
tained by  Dr.  Ewing  spoke  for  themselves.  By  calibrat- 
ing the  dilutions  he  had  derived  from  them  a  method  of 
separation  of  monkey  blood  from  human  blood,  a  consi- 
deration which  was  not  taken  up  at  Cambridge,  They 
had  there  used  pure  serum  and  mixed  it  with  the  original 
blood  diluted  one  to  one  hundred.  He  thought  this  was 
where  they  had  made  a  mistake  as  the  sera  were  too 
strong.  They  had  used  the  blood  of  the  ox,  sheep  and 
deer,  and  such  homologous  bloods  as  that  of  the  apes  and 
human  blood.  He  thoutrht  the  line  on  which  Dr,  Ewine 
was  working  was  in  the  right  direction. 

Dr.  Wood  asked  Dr.  Ewing  if  he  had  noticed  any 
variations  in  the  reactions  between  his  standard  sera  and 
human  blood  from  different  healthy  individuals.  In  some 
experiments  which  he  had  made  during  the  past  summer 
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in  testing  immune  rabbits  blood  with  a  loner  series  of 
specimens  of  blood  from  normal  persons  and  with  ac- 
curate dilutions,  he  had  noticed  a  very  considerable  dif- 
ference in  the  amount  of  precipitate  produced  and  also 
in  the  time  of  the  appearance  of  the  reaction. 

Dr.  Ewing,  in  answer  to  Dr.  Park's  question  as  to 
why  the  chicken  gave  such  a  selective  serum,  that  it 
would  appear  reasonable  to  suppose  that  this  selective 
quality  had  resulted  from  the  failure  of  the  injections  to 
excite  any  great  disturbance  of  the  viscera.  Rabbits 
showed  considerable  disturbance,  pain,  restlessness,  in- 
creased micturition,  etc.,  after  injections  of  beef  and 
human  blood,  and  these  disturbances  were  probably  ac- 
companied by  the  production  of  various  peculiar  products 
of  metabolism  which  might  have  interfered  with  the 
selective  action  of  blood  precipitins.  The  chicken  showed 
no  disturbance  whatever  that  he  could  detect  and  it  de- 
veloped a  very  specific  serum.  Or  the  result  might  have 
depended  u]jon  the  very  distant  removal  of  the  chicken 
from  man.  In  answer  to  Dr.  Wood's  question,  he  said 
that  he  had  not  found  any  great  difference  in  the  reaction 
given  by  various  specimens  of  fresh  human  blood  ;  but 
old  specimens  had  seemed  to  react  less  promptly.  Greater 
differences  arose  from  the  age  of  the  test  serum.  Dr. 
Norris  had  referred  to  the  well-known  work  of  Nuttall 
and  Dinkelspiel,  and  of  Griinbaum,  who  had  found  great 
similarity  in  serum  reactions  between  monkey  and  human 
blood.  He  did  not  remember  from  any  of  their  publica- 
tions that  they  had  used  carefully  calibrated  sera  in  in- 
creasing dilutions  after  the  method  first  employed  by 
Kister  and  Wolff,  and  on  which  alone  the  results  of  the 
present  work  depended.  Doubtless  he  had  not  seen 
some  articles  which  others  had  encountered,  but  he  knew 
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of  no  previous  attempt  to  distinguish  monkey  from  hu- 
man blood  by  this  particular  method.  Dr.  Brooks  had 
pointed  out  very  opportunely  the  limitations  of  the  pre- 
sent set  of  experiments,  and  had  shown  that  they  could 
apply  with  certainty  only  to  the  lower  monkeys.  He  had 
realized  this  limitation  and  did  not  claim  to  have  deter- 
mined as  a  fact  that  any  monkey  blood  whatever  could 
be  separated  from  human  blood  by  this  method,  but  only 
that  of  the  baboon,  rhoesus,  and  Java  monkeys.  He 
had  not  been  able  to  secure  any  blood  from  the 
higher  anthropoid  monkeys,  Perhaps  Dr.  Brooks 
could  furnish  such  specimens  through  his  official  con- 
nection with  the  Zoological  Garden.  There  was,  how- 
ever, a  great  difference  in  the  comparison  of  lower 
monkey  blood  with  human,  and  dog  blood  with  human. 
Dog  blood  could  hardly  be  confused  in  the  test  with 
human  blood  while  monke)'  blood  was  separated  with 
difficulty  and  only  by  high  dilutions  of  serum.  The 
lower  monkeys  might  appear  to  zoologists  to  be  as  far 
away  from  the  anthropoid  monkeys  as  was  the  dog  from 
the  lower  monkeys,  but  there  was  not  room  enough  in 
the  scale  of  serum  reactions  for  an  equal  difference  to 
exist  between  the  bloods  of  high  and  low  monkeys. 
Hence,  he  felt  rather  confident  that  the  blood  of  the  an- 
thropoid apes  would  be  found  to  fall  in  the  general  class 
with  the  lower  monkeys  and  would  be  found  separable 
from  human  blood  by  calibrated  serum.  He  would  anti- 
cipate no  greater  difficulty  in  this  than  was  encountered 
in  separating  beef,  and  sheep  by  beef-rabbit  serum,  as  the 
beef  and  sheep  were  probably  as  closely  related  as  were 
the  man  and  ape. 
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THE     RESULTS     OF     INTRAVENOUS     INJEC- 
TIONS OF  DILUTE  FORMALIN  SOLU- 
TION  IN  SEPTICAEMIC  RABBITS. 

WM.     H.     PARK,     M.D.,     AND     \VM.     A.     I'AVXi:,      M.]). 

This  work  was  undertaken  at  the  Research  Labora- 
tory, Department  of  Health,  after  the  announcement  of  a 
cure  of  septicaemia  due  to  the  streptococcus  had  appeared 
in  the  pubHc  press.  In  all  of  our  experiments,  first  the 
culture,  then  afterwards  the  formalin  solution  were  in- 
jected intravenously;  new  rabbits  were  employed;  and 
controls  were  always  made.  In  order  to  rouehlv  deter- 
mine  the  effect  of  intravenous  injections  of  formalin  in 
rabbits,  we  injected  a  number  of  rabbits  with  varying-  di- 
lutions and  amounts.  We  found  one  c.c.  of  pure  formalin 
to  be  immediately  fatal ;  five  c.c.  of  a  l-lO  solution  to 
produce  alarming'  convulsions,  later  anaemia,  paralysis  and 
death  ;  ten  c.c.  of  a  1-1  (M)  dilution  to  produce  slight 
temporary  disturbances  with  following  anaemia.  Ten  c.c, 
twenty  c.c,  thirty  c.c,  and  fifty  c.c  of  a  1-50(M)  solution 
produced  no  apparent  immediate  disturbance,  but  one 
hundred  c.c.  caused  abortion  in  a  pregnant  rabbit  a  few 
hours  afterward.  This  may  have  been  due,  not  to  the 
formaldehyde,  but  to  the  large  amount  of  fluid  injected. 
One  rabbit  died  during  the  inoculation  of  fifty  c.c.  of  this 
same  dilution.  As  far  as  immediate  danger  is  concerned, 
ten  c.c.  of  a  1-1<>()  dilution  seems  to  be  within  the  bounds 
of  safety  for  a  full  grown  rabbit.  Ten  c.c  of  a  1-2(M) 
dilution  given  a  young  rabbit  was  followed  by  a  pro- 
nounced ciidema  of  both  ears.  Rabbits  receiving  large 
amounts  of  formalin  showed  after  two  to  three  weeks 
emaciation  and  pronounced  auccmia. 

The  quantity  of  formalin  which  could  safely  be  given 
having  been  determined  we   injected  a  number  of  rabbits 
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intravenously  with  from  one  to  ten  c.c.  of  an  ascitic  broth 
culture  of  two  strains  of  slightly  virulent  streptococci 
recently  obtained  from  human  blood,  an  amount  sufficient 
to  kill  probably  in  from  one  to  four  days.  Of  each  set 
of  rabbits  a  certain  proportion  after  inoculation  received 
intravenous  injection  of  formalin  solution.  About  half 
of  the  rabbits  injected  are  presented  on  the  following 
table.  The  results  in  the  others  were  similar.  One 
rabbit  which  received  one  hundred  c.c.  of  a  1-50000  solu- 
tion of  formalin,  twenty-four  hours  before  the  streptococ- 
cus lived  considerably  longer  than  the  controls. 

TABLE  1. 

Showing-  results  of  intravenous  injection  of  dilute  formaHn 
solution  in  rabbits,  one  to  two  hours  after  infection  with  strepto- 
cocci from  cultures. 

A  a  fid  B. 


Rabbit  'Amount  of 
Exper.  j    Culture 
Number   injected. 


10  c.c. 
10  c.c. 
10  c.c. 
10  c.c. 
10  c.c. 
10  c.c. 


Amount  of  Formalin 
injected. 


Dura- 
tion of 
life. 


Smears  and  Cultures  at 
death  showed  in  blood. 


50  c.c,  1-5000  solution  . 
Control ;  no  formalin.  . . 

10  c.c,  1-200  solution  .. 
10  c.c,  normal  salt  sol. . 
Control 


18  hours  Abundant  streptococci. 
22  hours 
24  hours 
6  days 
15  days 
10  days 


The  slight  virulence  of  the  streptococci  in  the  above 
series  of  experiments  hampered  us  in  deducting  con- 
clusions as  to  the  amount  of  protection,  if  any,  afforded; 
but  we  used  these  rabbits  to  demonstrate  that  after  even 
large  doses  of  formalin  the  streptococci  can  still  increase 
in  the  blood  and  cause  death  through  septicaemia.  All  the 
rabbits  receiving  formalin  after  the  streptococcus  died  be- 
fore those  receiving  the  streptococcus  alone.  In  the  other 
table  we  show  another  series   of   rabbits   which   were   in- 
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jected  with  a  virulent  culture  of  pneumococcus  sent  to  us 
by  Dr.  Wadsworth.  Here  as  before  with  the  strepto- 
cocci, the  formalin  failed  to  give  the  least  protection 
Table  II.  gives  the  results  in  eight  rabbits,  four  of  which 
received  the  formalin  dilutions  after  the  pneumococci. 


TABLE  II. 

Showing"  results  of  intravenous  injections  of  formalin  solution 
in  rabbits  within  one  hour  after  the   injection  of  a  surely  fatal 
dose  of  a  virulent  pneumococcus. 

A  got  pneumococci  alone;    B  got  pneumocci  and  later  formalin  solution. 


Amount  of 
culture  used. 


No.  23  A  1   c.c 

24  Bl 

25  A  5 

26  B  5 

27  A  5 

28  B  5 

29  A  1 
80  B  1 


Date. 


Jan. 27 
"    27 

"    28 

"    28 

"    31 

"    31 

Feb.  6 

"      6 


Amt.  and  dilu- 
tion of  forma- 
lin used. 


None 

5  c.c,  1-100 

None 

5  c.c,  salt  sol. 

5  c.c,  1-100 

None 

15  c.c,  1-100 

None 

10  c.c,  1-1000 


Time  of  forma- 
lin injections. 


1  hour  after 

Immediate 

1  hour  after 
30  mins.   after 


Dura- 
tion of 
Hfe. 


1  dav    Smears  and  cult. 


1  day 

3  days 

2  days 

4  days 

2  days 

3  days 
2  days 


at   death    showed 

in  blood  abundant 

pneumococci. 


From  the  tables  it  is  seen  that  the  injections  of  for- 
malin were  given  in  some  cases  equal  to  and  in  others 
far  beyond  the  comparable  dose  advised  by  Barrows  in 
man,  and  yet  these  rabbits  died  uniformly  before  the 
controls.  Although  these  experiments  are  limited  in 
number  yet  they  are  so  uniform  in  their  outcome,  that  it 
seems  fair  to  assume  that  non-lethal  formalin  injections 
cannot  stop  a  septicaemia  already  started  in  healthy 
animals.  The  results  of  Fortesque  and  Bricksdale, 
published  just  as  we  were  finishing  these  tests,  agree  in 
every  point  with  ours.  They  used  anthrax  bacilli  and 
streptococci. 

During   these    experiments   streptococci    have    been 
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obtained  from  the  blood  of  four  cases  of  streptococcus 
septicaemia  in  man.  Each  of  these  cases  received  two  or 
more  intravenous  injections  of  from  five  hundred  to  seven 
hundred  and  fifty  c.c.  of  a  1-5000  solution  of  formalin. 
All  four  died.  Their  deaths  took  place  in  from  five 
days  to  three  weeks  after  the  injection  of  formalin  solu- 
tion.     {Lancet,  January  10,  1903.) 

The  experiments  reported  here  and  elsewhere,  and 
the  fatal  outcome  of  septicaemia  in  man  after  diluted 
formalin  injections  should  cause  us  to  be  guarded  in 
using  formalin,  and  make  it  necessary  to  weigh  each  case 
injected  not  only  to  determine  when  improvement  ensues 
whether  recovery  has  been  promoted,  but  also  when 
death  occurs  as  to  whether  harm  has  been  done.  An 
intravenous  injection  of  water  plus  sodium  chloride  may 
prove  better  than  water  plus  formalin. 


OBSERVATIONS  ON  THE  BLOOD  OF- RABBITS 

INTO  WHICH   FORMALIN   HAD  BEEN 

INTRAVENOUSLY  INJECTED. 

L.     H.     GOLDHORX,     M.D. 

At  the  request  of  Dr.  Park,  some  observations  were 
made  on  the  blood  of  the  rabbits  used  for  formalin  in- 
jections, as  it  was  thought  possible  that  changes  might 
be  detectable  in  the  general  morpholog)'  or  in  the  per- 
centages of  the  leucocytes.  It  was  found  that  no  changes 
in  the  granulze  of  leucocytes  took  place,  and  that  the 
relative    percentage    of    the    different     forms     remained 
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rather  constant ;  but  an  anaemia  developed  invariably 
after  the  formalin  injections.  The  degree  of  anaemia 
depended  upon  the  amount  and  strength  of  the  solution 
injected.  It  evidenced  itself  b)'  an  increase  in  the  poly- 
chromatophilic  disks,  varying  degrees  of  poikilocytosis, 
and  the  presence  of  blasts  in  some  cases.  In  a  rabbit 
which  received  an  injection  of  ten  c.c.  of  formalin,  1-5(>(M>, 
on  January  l(i,  19();^,  and  five  c.c.  of  formalin,  1-10,  on 
January  2<>,  IDO^i,  the  anaemia  was  very  extensive  and  a 
polynuclear  leucoc)tosis  appeared.  The  lymphocytes 
were  most  interesting,  inasmuch  as  they  showed  nuclear 
division  phenomena.  This  particular  rabbit  was  kept 
alive  under  observation  until  Februar)'  '2'2,  U)()o,  when  it 
died.  It  exhibited  peculiar  s)'mptoms  ;  i.  e.,  the  reflexes 
were  heightened,  and  there  was  loss  of  co-ordination. 
Temperature  fluctuated  between  3i>.5°  and  40°  C,  and 
there  was  no  nephritis. 

The  rabbit  which  showed  the  peculiar  high  percent- 
age of  lymphocytes  was  autopsied  and  an  extensive  coc- 
cidosis  of  the  liver  was  found  besides  a  considerable  in- 
crease in  peritoneal  fluid. 

The  following  tables  will  in  a  general  way  show  the 
observations  made: — 


Date 

Polynuclears 

Lymphcx;ytes 

Jan.  31,  1003 

i8.5r; 

.  75.5^^ 

Injected  5  c.c, 

1-100  Formalin. 

30  mins.  later 

Jan.  31,  H)03 

18.5;?> 

73.5^ 

Feb.       1,      " 

13.5^ 

M.fc 

5,      " 

18.4^ 

76Afo 

"        7,      " 

19.2^ 

74.8^ 

Beginning-  aniumia 

"       11,      " 

IG.Sr^ 

77.8^ 

Anfcniia 

Aiitopsv:  Coccidiosis  of  liver.      Ascites. 
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Date 

Polynuclears 

Lymphocytes 

Jan.  :n,  l!)o;3 

Injected  15  c.c, 
I-I'OO  Formalin. 

43.  ('4 

48.8^' 

Inj.  ofpneumococ- 
cus  1  hour  before. 

Jan.  31,  1903 

il.'S'/o 

48.7^ 

Feb.  1,    1903 
Death. 

50. 2fo 

44.5$^ 

Nucleated  red  cells 
present 

Date 

Polynuclears 

Lymphocytes 

Jan.  IG,  1903 

10  c.c.    Formalin, 
1-5000 

Jan.  20.  1903 
5  c.c.  Formalin, 
1-10 

Jan.  31,  1903 
Feb.  11,      " 

70.^ 

32.4^ 
19.9^ 

Total     leucocytes 
18,700  per  c.c. 

Severe  anaemia 

L,  progressive. 

Death. 

Jan.  19,  1903. 

Injected  1  c.  c 
"       50  c. 

;.  Streptococcus. 
c.  1-5000  Formalin. 

Feb.  11,      " 

53.8^  Polynuclears.      41.2,1^  Lymphocytes. 
Anaemia  moderate. 

Jan.  21,  1903.  Injected  10  c.c.  Streptococcus. 

1-200  Formalin. 
Feb.  11,  1903.  58. 7f^  Polynuclears.      38.^  Lymphocytes. 

Anaemia.      Nucleated  red  cells  present. 


A  FEW  ANIMAL  PARASITES  SOMETIMES 
FOUND  IN   MAN. 

HARLOW     HROOK.S,     M.D. 

It  has  occurred  to  me  that  it  might  be  interesting  to 
some  of  you  to  have  your  attention  called  to  certain  para- 
sites found  in  the  lower  animals  which  are  also  found   in 
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man,  though  generally  less  frequently.  My  observations 
have  been  somewhat  limited  and  have  extended  over  two 
years,  yet  I  have  found  many  examples  of  parasites  in  the 
lower  animals,  which  though  they  are  found  somewhat 
rarely  in  man  are  oftentimes  of  the  greatest  clinical  im- 
portance. My  observations  have  been  entirely  limited 
to  the  parasites  inhabiting  wild  animals  in  captivity.  Al- 
though my  experience  with  wild  animals  in  the  open  has 
been  rather  limited,  I  feel  perfect!)'  justified  in  asserting 
that  as  a  rule  parasites  are  infrequent  in  this  state,  but 
that  when  these  beasts  are  confined,  particularly  when 
they  pass  through  the  generally  filthy  and  infected  quar- 
ters of  the  average  animal  dealer,  the)'  receive  most  of  the 
parasites  which  we  find  so  common!)'  in  them  in  captivity. 
It  is  also  true  that  they  often  receive  their  infection  from 
the  exhibition  paddocks  and  cages,  generally  because  of 
the  lack  of  knowledge  on  the  part  of  animal  men  of  the 
importance  of  cleanliness  and  disinfection. 

There  is  a  very  general  idea  even  among  medical 
men  than  man  often  becomes  infected  with  parasitic  dis- 
eases from  handling  tliese  animals.  This  is  doubtless 
true  in  a  certain  number  of  cases;  but  I  am  convinced 
that  it  is  l^y  no  means  so  common  as  is  popularly  be- 
lieved, for  a  very  large  number  of  parasites  found  in  the 
lower  animals,  although  they  belong  to  the  same  class  as 
those  found  in  man,  are  quite  incapable  of  infecting  man; 
the  genus  found  in  man  often  differing  in  small  Init  ver)' 
important  ways. 

This  point  is  perhaps  best  illustrated  in  the  hook 
worms,  man)'  species  of  whicli  have  been  described, 
though  in  the  ordinar)'  text  book  no  mention  is  made  of 
this  fact  and  tlie  reader  is  left  to  infer  that  the  disease 
may  be  transmitted  from  one  animal  to  another  or  to 
man.      As  a  matter  of   fact,  this  parasite  differs  in  nearl)- 
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every  variety  of  animal  \vh!c'i  it  inhabits  and  for  the 
irreater  part  the  worms  infecting  one  family  are  quite  un- 
able to  live  in  other  animals  and  sometimes  even  in  dif- 
ferent members  of  the  same  family.  For  instance,  one 
variety  of  the  Anchylostoma  duodenale  is  found  infesting 
the  intestines  of  dogs  and  a  quite  distinct  species  is  found 
among  the  foxes.  One  variety  is  found  among  sheep, 
another  among  cattle.  A  few  years  ago,  Lucus  showed 
that  a  distinct  variety  of  this  parasite  was  found  infecting 
and  causing  the  death  of  great  numbers  of  the  Alaskan 
seal  pups.  It  has  been  quite  certainly  shown  that  the 
variety  of  the  Uncinaria  infecting  man  cannot  infect  the 
doer  family,  though  they  resemble  each  other  quite  closely; 
the  converse  is  probably  also  true. 

Unfortunately  the  exact  zoological  status  of  the  hook 
worm  is  still  in  question,  and  the  matter  is  still  further 
complicated  by  the  fact,  as  stated  by  Stiles,  that  the  dis- 
ease as  found  in  man  is  known  by  some  fourteen  different 
names,  the  most  common  of  which  are  perhaps  Anchy- 
lostomiasis,  Egyptian  Chlorosis,  Tunnel  workers'  disease, 
and,  most  correctly,  Uncinaria. 

The  lesions  produced  by  all  members  of  the  large 
family  of  the  hook  worms  are  practically  the  same  in  all 
animals.  Briefly  they  consist  of  the  lodgment  of  the 
parasites  in  the  duodenum  chiefly,  where  they  attack  the 
mucous  membrane  of  the  gut — the  worm  being  a  blood 
sucker.  From  the  lesions  of  the  mucosa  from  which 
hemorrhage  subsequently  follows,  as  well  as  a  result  of  the 
blood  actually  abstracted  by  the  parasites,  serious  and  often 
fatal  anaemia  results.  Stiles  in  a  recent  contribution  from 
the  Bureau  of  Animal  Industry,  points  out  that  the  anae- 
mia is  further  accentuated  by  a  limitation  of  the  absorp- 
tive and  digestive  surfaces  of  the  gut,  on  account  of  the 
lesions  of  its   mucosa.      Some   authors  also  assume    that 
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tlie  parasite  forms  a  poison  which  also  increases  the 
blood  destruction.      I  think  this  rather  doubtful. 

The  disease  has  long-  been  recognized  in  Europe 
and  in  the  tropical  countries;  but  cases  are  not  frequently 
reported  in  American  literature,  probably  due  to  the  fact 
that  heretofore  the  disease  has  been  rare  in  those  por- 
tions of  the  country  where  medical  investigations  are 
most  actively  carried  on.  Undoubtedly  the  disease  has 
been  endemic  in  the  states  bordering  on  the  Gulf  of 
Mexico  and  in  other  Southern  States  as  shown  by  Stiles. 

Capps,  of  Chicago,  in  the  Journal  of  the  American 
Medical  Association  of  January  8,  has  collected  fifty-one 
cases  reported  in  American  literature.  Ten  of  these 
cases  were  reported  from  New  York  State;  but  in  nearly 
all  instances  they  were  cases  of  imported  infection,  either 
from  the  tropics,  from  Europe,  or  from  the  Southern 
States. 

The  subject  is  of  the  greatest  importance  to  us  just 
now,  particularly  in  New  York  City,  since  soldiers  and 
civilians  returning  from  Porto  Rico  and  the  Philippines 
are  brino-ino'  the  infection  home  with  them.  P\irther- 
more,  it  is  well  recognized  that  the  disease  is  generally 
spread  among  earth  workers;  hence  with  the  extensive 
tunnels  of  our  underground  system  and  the  tunnel  which 
the  Pennsylvania  Railroad  is  to  build,  we  are  practically 
certain  to  find  the  disease  common  in  New  York  within 
the  next  few  years.  The  gravity  of  the  situation  renders 
wide  dissemination  of  the  knowledge  of  its  dangers 
necessary. 

Two  varieties  of  the  parasite  are  found  in  man. 
One  is  known  as  the  Old  World  hook  worm  and  is 
generally  found  in  PLurope,  especially  in  the  warmer 
parts.  Phe  New  World  species,  described  first  by  Stiles, 
and  known  as  the  Uncinaria  Americana,  is  found  in  Porto 
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Rico,  in  our  Southern  States,  and  in  the  West  Indies 
generally.  In  Cuba,  however,  both  species  are  found. 
The  observations  of  Capps  seem  to  show  that  Panama  is 
infected  by  the  Old  World  species,  hence  we  may  safely 
assume  that  both  varieties  will  be  found  in  New  York, 
on  account  of  the  migratory  character  of  the  laboring 
classes  found  here.  The  two  varieties  differ  from  one 
another  in  the  arrangement  of  the  buccal  spines,  in  the 
situation  of  the  vagina  in  the  female  and  in  the  arrange- 
ment of  the  bursa  copulatrix  of  the  male. 

I  have  two  sets  of  specimens  to  show:  the  first  were 
taken  from  the  duodenum  of  a  coyote  which  was  one  of 
several  to  die  from  the  disease  at  the  New  York  Zoolog- 
ical Park.  The  animals  were  sick  for  some  weeks ;  they 
became  very  much  emaciated  and  anaemic.  The  stools 
became  dark  in  color  and  sometimes  bloody.  Post 
mortem,  a  greneral  anaemia  of  the  viscera  was  found,  and 
in  the  duodenum  large  amounts  of  blood  clot  were  pres- 
ent. On  removing  this  clot,  numerous  anchylostoma 
were  found,  for  the  most  part  adherent  to  the  bleeding 
points  of  the  mucosa.  The  bleeding  points  could  be 
easily  detected  even  though  the  worm  had  left,  perhaps 
to  attach  itself  to  some  other  part  of  the  intestinal  wall. 
Occasionally  the  parasites  were  found  coiled  up  in  a  small 
excavation  in  the  mucous  membrane  or  in  the  mass  of 
clot  surmounting  it.  It  is  probable  that  the  animals 
brought  the  infection  with  them  from  the  western  plains 
where  they  were  captured. 

My  second  series  of  specimens  was  given  to  me  by 
Prof.  Dunham  who  received  them  from  a  case  of  human 
infection  in  Porto  Rico.  The  parasites  in  this  case  are 
undoubtedly  the  true  Uncinaria  Americana  of  Styles. 
The  variety  found  in  the  coyote  is  probably  the  Uncin- 
aria   Stenocephala.      The    chief    distinctions    are    to    be 
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found  in  the  fact  the  parasite  in  the  coyote  is  somewhat 
thicker  and  larger  than  that  of  man,  and  the  bursa  of  the 
male  is  larger  and  more  symetrical  than  that  of  Uncin- 
aria  Americana.  The  arrangement  of  the  buccal  spines 
also  differs.  It  does  not  seem  necessary  for  me  to  go 
into  a  description  of  the  parasite  in  this  very  brief  paper, 
for  all  text  books  describe  it  fully  though  only  the  more 
recent  distinctly  distinguish  between  the  human  parasite 
and  the  varieties  found  in  various  animals.  Still  more 
rarely  do  they  distinguish  between  the  Anchylostoma 
duodenale,  or  the  Old  World  parasite,  and  the  Unicinaria 
Americana  of  Stiles.  I  should  especially  like  to  call  the 
attention  of  those  interested  to  the  very  satisfactory  re- 
port of  Stiles,  who  considers  the  matter  in  full.  His  re- 
port is  published  by  the  Bureau  of  Animal  Industry. 
The  late  article  of  Capps  is  also  complete,  though  brief. 
Another  parasite  found  both  in  man  and  in  animals 
which  in  certain  cases  gives  rise  to  very  serious  disease 
is  the  Balantidium  coli.  During  the  past  year  I  found 
this  infusorium  to  be  the  cause  of  a  fatal  form  of  ulcera- 
tive dysentery  which  carried  off  eventually  the  entire 
orang  family  at  the  Xew  York  Zoological  Park.  The 
lesions  produced  in  each  case  were  limited  to  the  colon 
and  consisted  of  the  formation  of  ulcers  similar  in  their 
macroscopic  appearance  to  those  of  amoebic  colitis.  The 
character  of  these  lesions  and  the  course  of  the  disease 
as  we  observed  it  in  these  apes  corresponeled  very  closely 
to  those  described  by  Malmsden  as  occurring  in  his  ori- 
ginal cases  in  man.  In  my  cases  there  was  no  possibility 
of  doubt  but  that  these  parasites  were  the  cause  of  the 
dysentery  and  that  they  produced  the  lesions  found. 
There  has,  however,  been  considerable  doubt  expressed 
on  this  point  in  regard  to  the  infection  in  the  human. 
These   doubtful   statements    are   generally   expressed    in 
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text  books  which  have  for  the  greater  part  taken  their 
conchisions  entirely  from  the  statement  of  Malmsden  in 
his  original  article.  I  believe  that  I  have  shown  this 
conclusion  to  be  erroneous,  and  I  am  pleased  to  find  the 
more  recent  writers,  particularly  those  who  have  had  the 
opportunity  of  observing  cases,  to  be  of  a  like  mind. 
Thus,  Strong,  who  observed  cases  of  tropical  dysentery 
in  the  Philippines  where  this  parasite  is  not  uncommon, 
came  to  this  same  conclusion.  I  have  corresponded  with 
Dr.  Strong  on  the  subject  and  I  am  quite  certain  that 
the  paraTiite  found  by  him  in  cases  of  tropical  dysentery 
is  identical  with  that  found  in  my  cases.  The  parasite 
is  doubtless  found  normally  in  the  intestine  of  many  ani- 
mals where  it  lives  without  exciting  any  disturbance.  It 
is  common  in  the  hog;  and  I  have  found  it  in  the  feces 
of  the  giant  turtles  from  the  Galapagos  Islands.  It  was 
from  these  animals  that  our  orangs  received  their  infec- 
tion. Leuckhart  found  it  in  the  pig  in  Germany;  and 
Stiles  found  it  in  the  American  hog.  Dr.  Russell  tells 
me  that  he  has  found  the  Balantidium  coli  and  also  the 
Balantidium  minutum  in  the  feces  of  dysenteric  cases 
among  the  soldiers  in  Porto  Rico;  but  he  was  unable  to 
satisfy  himself  as  to  its  pathogenicity.  The  infection  is 
most  frequent  in  man  in  Scandinavia,  where  owing  to 
local  conditions  it  is  supposed  to  be  generally  communi- 
cated to  man  by  the  pig.  Consequently  most  of  the  lit- 
erture  on  the  subject  comes  from  Scandinavia.  The 
more  recent  articles  of  which  I  have  been  able  to  receive 
word  are  almost  unanimous  in  pronouncing  the  infu- 
sorium a  distinctly  pathological  agent,  bearing  a  direct 
relation  to  the  causation  of  this  type  of  dysentery.  Thus, 
S.  E.  Henschen,  in  a  recent  number  of  the  ArcJiiv  fiir 
Verdauungskra^ikhcitcn,  reports  two  new  cases  of  the 
disease  in  addition  to  those  which  he  previously  reported 
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in  conjunction  with  Waldenstrom,  and  at  the  same  time 
he  States  very  vigorously  his  belief  in  the  pathogenicity 
of  the  parasite.  Dr.  N.  S.  Soloveiff,  in  Vratch  of  March 
30,  1902,  also  reports  a  new  case,  and  restates  most  em- 
phatically his  belief  in  the  pathogenicity  of  the  Balanti- 
dium  coli.  Thus  nearly  all  the  more  recent  observations 
of  actual  cases  of  the  infection  tend  to  corroborate  my 
conclusions.  For  the  reasons  stated  in  my  original  article, 
I  do  not  think  that  many  of  the  previous  observations 
are  trustworthy  as  to  conclusions,  since  they  have  for  the 
greater  part  been  based  on  faulty  observations. 

The  importance  of  this  parasite  to  us  at  present  lies 
chiefly  in  the  fact  that  it  is  being  introduced  into  this 
country  by  many  of  the  soldiers  returning  from  foreign 
service,  and  suffering  from  the  tropical  types  of  dysentery. 
Even  the  most  sceptical  observers  admit  that  it  is  not 
found  in  man  except  when  associated  with  severe  intes- 
tinal disease.  Dr.  Poor  of  Carnegie  Laboratory  has  re- 
cently found  the  parasite  associated  with  the  amoeba  coli 
in  a  case  of  recurrent  tropical  dysentery.  In  so  far  as 
present  observations  go,  this  parasite  is  apparentlv  trans- 
mitted from  the  lower  animals  to  man,  where  it  is  prob- 
ably more  pathogenic  than  in  any  of  the  lower  animals, 
excepting  the  higher  members  of  the  primates. 

Last  year  at  one  of  the  meetings  of  this  Society,  Dr. 
Miller  and  I  reported  the  case  of  an  elk  which  had  died 
from  the  results  of  the  presence  of  the  Miesclier  scJien 
ScJilditcJie,  commonl)-  called  Rainey's  Corpuscle,  in  the 
heart  muscle.  At  the  time  we  stated  that  the  parasite 
had  been  found  rarely  in  the  human,  though  it  is  common 
in  certain  of  the  domestic  animals  used  frequently  for 
food,  particularly  in  sheep.  The  most  prominent  au- 
thority on  meat  inspection,  Ostertag,  who  is  a  professor 
in  the  University  of  Vienna,  recommends  that   Mesh   con- 


36  HARLOW    BROOKS,     M.D. 

taining  this  parasite  be  not  excluded  from  use  as  human 
food,  presumably  basing  his  conclusions  on  the  rarity  of 
the  disease  in  man  and  on  the  fact  that  Pfeiffer  and 
others  have  been  unable  to  infect  animals  experimentally 
by  feeding-  them  with  infected  flesh.  These  experiments 
have  now  been  overthrown  by  those  of  Theobald  Smith, 
published  in  the  November,  1901,  number  of  \\\^  Jcnirnal 
of  Experimental  Medicine.  Smith  has  been  able  to  in- 
fect mice  by  feeding  them  the  muscle  in  which  the  para- 
site was  found. 

Very  little  seems  to  be  known  in  regard  to  the  life 
history  of  this  sarcosporidion,  even  by  the  veterinarians 
who  come  in  contact  with  the  parasite  very  frequently. 
There  can  be  no  doubt  but  that  it  is  transmitted  from 
animal  to  animal  and  probably  through  intestinal  infec- 
tion. Recently  I  have  been  called  upon  to  give  some 
attention  to  the  subject  since  we  have  found  that  at  least 
a  large  part  of  the  elk  herd  at  the  Zoological  Park  have 
been  infected  with  the  parasite.  Eventually  it  causes 
death  in  these  animals  though  it  is  generally  supposed  to 
be  almost  entirely  innocent.  Doubtless  the  reason  that 
it  is  so  fatal  with  the  elk  is  that,  following  the  observa- 
tions made  by  Darwin,  diseases  especially  of  an  infectious 
nature  are  apt  to  be  particularly  virulent  in  species  un- 
accustomed but  susceptible  to  the  infection.  I  have  every 
reason  to  believe  that  the  disease  is  extremely  rare  in 
wild  animals  in  the  open,  while  it  is  very  frequent  in 
members  of  the  deer  family  in  captivity.  In  our  animals, 
elk,  caribou,  and  native  deer,  contrary  to  the  general  rule 
as  stated  by  most  veterinary  and  medical  authorities,  the 
infection  invades  the  heart  muscle  in  most  cases,  and  it  is 
through  the  invasion  of  this  viscus  that  it  causes  the 
death  of  the  animal.  It  apparently  rarely  sets  up  a  true 
myocarditis,  but  in  the  several  cases  which  I  have  studied 
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causes  a  sort  of  parenchymatous  degeneration  of  the 
heart  muscle,  which  is  sometimes  accompanied  by  fatty 
defeneration  and  infiltration.  I  have  become  convinced 
from  the  character  of  the  disease  as  we  have  seen  it  at 
the  Park  that  it  is  transmitted  from  animal  to  animal, 
probably  through  infected  soil  on  which  the  grass  they 
eat  grows  or  through  the  supply  of  water. 

I  wish  to  state  again  my  thorough  conviction  that 
although  the  parasite  is  rare  in  the  human,  still  I  believe 
that  it  can  be  transmitted  through  the  ingestion  of  in- 
fected meat  and  I  think  that  it  should  be  more  generally 
known  that  it  is  frequent  in  meat  and  that  flesh  contain- 
ing it  should  be  thoroughly  cooked  before  it  is  used  for 
food.  I  have  been  somewhat  surprised  to  find  in  talking 
with  some  meat  inspectors  here  in  New  York,  that  some 
of  them  at  least  know  very  little  about  the  parasite,  and 
are  I  believe  quite  unable  to  recognize  it. 

Cases  of  human  infection  have  been  reported  by 
Kartulis,  Barbaran  and  St.  Remey,  Rosenberg,  and  Lin- 
dermann.  Leuckhart,  on  the  other  hand,  states  that  it 
has  never  been  found  in  the  human.  The  parasite  cer- 
tainly belongs  to  a  very  large  class  and  since  the  life 
history  is  unknown,  we  must  accept  somewhat  carefully 
statements  that  the  forms  found  so  rarely  in  the  human 
are  certainly  those  frequent  in  the  lower  animals. 

Discussion. 

Dr.  J.  C.  Roi'ER  said  that  at  the  Hudson  Street 
Hospital  they  had  had  recently  two  cases  of  infection 
with  Anch)iostoma.  The  patients  were  father  and  son. 
They  had  entered  the  hospital  with  marked  anaemia, 
twenty-five  to  fifty  per  cent,  eosinophilia.  On  examina- 
tion  of  the    stools  from    the   father   anchylostoma   were 
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found.  In  the  son's  stools  only  eggs  were  found,  until 
after  the  administration  of  an  anthelmintic.  There  had 
been  no  diarrhoea.  During  treatment  they  markedly  im- 
proved. In  both  of  these  cases  the  eggs  of  the  Trico- 
cephalus  dispar  were  also  found  in  the  feces. 

Dr.  W.  B.  Noves  said  that  he  had  lately  been 
asked  to  look  at  the  feces  of  an  Italian  boy  of  sixteen  at 
the  Columbus  Hospital.  The  boy  had  been  in  the  hos- 
pital for  some  weeks.  He  was  very  anaemic  and  had  had 
occasional  diarrhoea,  but  had  not  at  any  time  been  very 
sick.  At  one  time  a  provisional  diagnosis  had  been  made 
of  tuberculous  peritonitis.  On  examination  the  feces 
were  found  to  be  filled  with  the  ova  of  some  parasite 
which  were  apparently  identical  with  anchylostoma. 
There  were  a  few,  however,  which  resembled  the  Trico- 
cephalus.  A  diagnosis  of  Anchylostoma  had  been  made 
by  one  of  the  attending  physicians  on  the  strength  of 
the  anaemia  and  the  obscure  intestinal  lesions.  The 
boy  had  been  in  this  country  for  some  time.  Dr.  Noyes 
said  that  the  ova  were  identical  in  appearance  with  the 
pictures  of  the  Anchylostoma  ova,  and  though  the  history 
was  obscure  he  presumed  that  this  had  been  a  true  case 
of  Anchylostoma,  though  the  diarrhoea  had  not  been 
marked  and  the  child  had  not  recently  been  in  a  tropical 
country. 

Dr.  a.  E.  Thaver  asked  Dr.  Brooks  whether  there 
were  any  distinct  clinical  symptoms  by  which  the  disease 
induced  by  the  Miescher's  Schlauche  could  be  recognized. 

Dr.  Brooks  said  that  the  clinical  symptoms  in  the 
animals  were  rather  striking.  There  was  marked  anae 
mia  and  disturbed  circulation.  The  beasts  lost  weight 
rapidly  and  became  very  weak.  In  humam  infection  the 
diagnosis  was  more  difficult  and  probably  could  not  be 
made   out.      The    important    point    which    he  wished    to 
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raise  was  that  meat  which  contained  these  parasites  was 
not  fit  for  use  unless  thoroughly  cooked. 

Dr.  L.  B.  Goldhorx  said  that  as  regarding  the 
question  of  recognition  it  might  be  of  interest  to  draw 
attention  to  the  fact  that  the  ova  of  Anchylostoma  were 
more  easily  recognized  than  those  of  any  other  intestinal 
parasite.  It  was  only  necessary  to  set  the  feces  aside 
for  one  or  two  days,  when  the  ova  would  be  found  to 
undergo  segmentation. 

Dr.  Roper  said  that  in  one  case  he  had  watched 
ijevelopment  of  the  ova  beyond  segmentation.  They 
had  had  specimens  of  the  large  worm  and  also  of  the 
ova.      The  patients  in  these  cases  had  come  from  Brazil. 

Dr.  Brooks  said  that  the  ova  sometimes  developed 
in  the  female  before  their  discharge.  Segmentation  in 
the  oviducts  was  rather  common.  He  had  seen  this  in 
the  parasites  from  animals  and  it  had  also  been  seen  in 
human  parasites. 
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Dr.  Brown  said  that,  associated  with  a  mistake  in 
clinical  diagnosis,  he  had  had  the  good  fortune,  on  micro- 
scopical examination  following  operation,  to  find  numer- 
ous embryos,  in  different  developmental  stages,  of  what 
he  took  to  be  Filaria  Bancrofti.  Although  subsequent 
examinations  of  the  patient's  blood  had  failed  to  show 
the  embryos,  he  thought  this  might  in  part  be  explained 
by  the  supposition  that  the  orchidectomy  had  removed 
all  the  adult  female  worms,  if  in  fact  more  than  one  had 
been  originally  present.  In  such  a  circumstance,  it  was 
a  question  of  some  interest  how  long  the  immature  para- 
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sites  which  had  already  been  discharged  into  the  circula- 
tion might  be  expected  to  persist.  The  microscopic 
slides  showing  numerous  embryos  and  ova  were  pre- 
sented as  well  as  micro-photographs  of  the  same  made 
by  Dr.  Sondern.  The  history  of  the  case  in  which  these 
worms  had  so  unexpectedly  been  found  substantiated 
what  had  just  been  said  b)^  Dr.  Brooks,  that  with  the  ex- 
tension of  the  interests  of  this  country  in  tropical  lands 
we  must  be  prepared  for  manifestations  of  new  diseases 
resembling  perhaps  quite  closely  other  diseases  with 
which  we  have  long  been  familiar.  The  patient,  a  Ger- 
man, thirty-four  years  old,  who  as  naturalized  citizen  had 
been  in  the  United  States  Marine  Service  and  had  been 
stationed  at  Porto  Rico  for  the  past  two  years,  had  had 
no  fever  or  illness  of  any  kind.  During  the  past  two 
months  he  had  first  noticed  an  enlarofement  and  slight 
tenderness  of  the  left  testis.  The  possibility  of  its  being 
a  barrier  to  re-enlistment  had  led  him  to  enter  Bellevue 
Hospital  for  treatment.  On  examination.  Dr.  Brown 
had  found  a  moderate  enlargement  of  the  left  testis.  It 
had  been  difficult  to  determine  whether  a  slio;ht  but  tense 
effusion  in  the  tunica  vaginalis  was  responsible  for  the 
symmetrical  increase  size  or  not.  A  small  nodule,  the  size 
of  a  marble,  slightly  tender,  was  felt  where  the  mid-body 
of  the  epididymis  is  apposed  to  the  testis,  which  of  the  two 
organs  it  involved  could  not  be  determined.  The  lower 
part  of  the  spermatic  cord  was  larger  than  its  fellow. 
This  vas  was  also  thicker  but  not  beaded.  The  patient 
had  had  no  gonorrhoea  for  ten  years  and  never  a  swollen 
testis  from  this  cause  or  from  traumatism.  A  diagnosis 
was  made  of  tuberculous  epididymitis.  The  patient  re- 
quested removal  of  the  testis.  At  operation,  nearly  an 
ounce  of  straw  colored  fluid  occupied  the  tunica  vaginalis. 
This   sac   together  with    the  testicle,    lower  third   of  the 
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cord,  and  considerably  more  of  the  vas  was  removed. 
Palpation  of  the  specimen  now  showed  that  the  small 
nodule  occupied,  not  the  epididymis,  but  the  rete  testis 
just  underlying-  it.  On  cuttino-  into  the  lesion,  a  com- 
pact fibrous  periphery  was  noted,  and  in  its  center  yellow, 
ish  white  semi-fluid  material  somewhat  resembling  tuber- 
<:ulous  debris.  The  knife  was  drawn  sideways  over  this 
surface.  The  small  quantity  of  adherent  material  Dr. 
Brown  shortly  after  transferred  to  a  couple  of  micro- 
scopic slides.  On  examining  one  of  these  which  he  had 
stained  for  tubercle  bacilli,  some  worm-like  forms  were 
seen.  The  other  slide  had  been  treated  with  eosin  gly- 
cerin and  showed  a  number  of  field  clusters  of  lumbricoids 
having  the  characteristics  of  Pilaria  sanguinis  hominis. 
The  larvae  were  distincth'  granular  and  surrounded  by 
the  loose  fitting  hyaline  membrane.  The  immature 
forms  were  of  oval  shape,  and  intermediate  forms  showed 
the  embryo  coiled  and  doubled  in  a  larger  oval  sac, 
while  those  more  advanced  presented  the  elongated  and 
undulating  shapes  seen  when  these  parasites  are  found 
in  the  blood.  Dr.  Brown  concluded  that  in  cutting  into 
the  lesion  he  had  opened  a  dilated  lymph  vessel  or  space, 
the  abiding  place  of  an  adult  female  filaria ;  the  knife 
had  probably  severed  this  worm,  perhaps  in  several 
places,  and  on  scraping  it  sideways  the  uterine  canals 
had  been  compressed  and  more  or  less  emptied  of  their 
contents,  in  this  way  accounting  for  the  great  number  of 
embryos  found  in  different  developmental  stages.  The 
testicle  and  its  attachments  had  unfortunately  already 
gone  to  the  pathological  department  before  Dr.  Brown 
had  discovered  its  unexpected  and  unusual  nature,  and 
-by  the  time  w^ord  was  sent  to  Dr.  Goldhorn  asking  to 
have  careful  search  made  for  the  adult  worm  or  worms 
the  specimen   had   been  considerabh'   cut   and   jilaced  in 
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formalin  solution.  Many  of  the  clinical  features  of  this- 
case  were  not  unlike  that  so  well  presented  in  the 
American  Journal  of  the  Medical  Sciences  for  Novem- 
ber, 1900,  by  Drs.  Howard  A.  Lothrop  and  Joseph  H. 
Pratt,  of  Boston.  In  their  case  they  had  the  good  for- 
tune to  recover  seven  female  and  two  male  Filaria  Ban- 
crofti  from  the  lymphatics  of  the  epididymis. 


A  SIMPLE    AND    RAPID    CHROMATIN    STAIN 
FOR  THE  MALARIAL  PARASITE. 

FRANCIS    CARTER    WOOD,     M.D. 

The  recent  increase  in  our  knowledofe  of  the  altera- 
tions  in  the  morphology  of  the  blood  which  occur  in 
disease  is  largely  due  to  the  simplification  in  the  technique 
of  staining  which  has  been  so  pronounced  in  the  last  few 
years.  As  a  result  of  this  technical  simplicity  the  clin- 
ician has  at  his  disposal  the  means  for  the  rapid  and  easy 
preparation  of  suitably  stained  blood  smears,  and  in  con- 
sequence a  large  amount  of  material  has  been  observed 
and  recorded.  Believing  that  any  improvement  in  the 
technique  in  blood  staining  which  tends  toward  ease  and 
simplicity  of  manipulation  may  be  of  use  to  students  and 
teachers  of  blood  morphology,  the  writer  has  felt  that 
certain  methods  which  he  has  found  valuable  may  not  be 
without  interest. 

The  first  experiments  were  based  upon  an  accidental 
observation  that  old  alcoholic  solutions  of  the  eosinate 
of  methylene  blue  in  the  form  devised  by  Jenner(l),  and 
republished  as  an  independent  discovery  by  May  and 
Griinwald  (2)  three  years   later,  are  capable  of  giving   a 
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fairly  good  chromatin  stain  in  the  young  fomis  of  the 
malarial  parasite.  The  methylene  blue  component  of  the 
dye  is  apparently  altered  by  the  alkali  dissolved  from  the 
glass  of  the  container  and  a  portion  is  transferred  into- 
what  has  been  shown  by  Michaelis  (3)  to  be  closely  allied 
to,  if  not  identical  with  methylene  azure.  If  a  slide  con- 
taining malarial  parasites  is  stained  with  this  ripened 
Jenner  dye  and  slowly  washed  off  in  distilled  water,  a 
moderate  chromatin  stain  is  produced  showing  the  larger 
nuclear  masses  of  the  ring  forms  and  also  the  reddish 
granules  occasionally  seen  in  the  bodies  of  the  lympho- 
cytes. Such  a  selective  stain  is  not,  however,  produced 
on  smears  which  are  dropped  quickly  into  distilled  water 
or  washed  off  under  the  tap,  for  the  peculiar  quality  of 
the  stain  which  causes  it  to  color  the  chromatic  substance 
appears  only  when  the  dye  is  in  a  watery  solution  and 
depends  perhaps  upon  some  phenomenon  of  dissociation 
of  the  components  of  the  salt  in  water.  The  alcoholic  solu- 
tion is  not  dissociated  and  its  pure  blue  color  is  imme- 
diately altered  to  a  reddish  purple  by  the  addition  of 
water  with  the  formation  of  an  abundant  precipitate. 

A  number  of  observers  have  devised  staining  com- 
binations in  which  advantage  has  been  taken  of  the  solu- 
bility of  the  eosinate  of  methylene  blue  and  methylene 
azure  in  methyl  alcohol  and  the  power  which  the  mixture 
has  to  produce  a  chromatin  stain  when  diluted  with  water, 
among  them  Leishman  (4),  Wright  (5),  and  Renter  (6). 
The  latter  uses  the  alcoholic  stain  only  as  a  stock  solution 
to  be  diluted  with  water  before  use  ;  the  others  fix  and 
stain  at  the  same  time  in  the  methyl  alcohol  in  which  is^ 
dissolved  the  precipitate  formed  by  mixing  eosin  and 
methylene  blue,  containing  some  methylene  azure  pro- 
duced by  previously  heating  the  methylene  blue  with  a 
dilute  alkali. 
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To  obtain  a  chromatin  stain  with  the  Leishman  or 
Wright  mixtures  it  is  necessary  to  dilute  the  fresh 
alcoholic  dye  with  distilled  water  after  it  has  been  in  con- 
tact with  the  smear  for  a  few  minutes  and  allow  this  com- 
bination to  act  for  from  three  to  ten  minutes  upon  the 
blood  spread,  but  the  precipitate  which  immediately 
forms  when  the  mixture  is  diluted  is  very  likely  to  be 
deposited  upon  the  smear  and  give  rise  to  annoying  arte- 
facts which  can  only  be  removed  by  treating  the  slide 
with  strong  methyl  alcohol  and  repeating  the  staining 
process.  The  writer  has  also  found  after  a  considerable 
experience  with  both  methods  that  it  is  difficult  to  obtain 
constant  results  even  when  using  smears  of  the  same 
age  and  thickness  and  the  same  preparation  of  the  stain. 

The  Wright  stain  especially,  when  it  is  successful, 
affords  an  exceedingly  instructive  smear  and  demonstrates 
the  chromatin  granules  of  the  malarial  parasite  sharply 
and  well ;  but  as  a  stain  for  general  class  use  or  for  pre- 
paring large  series  of  slides  for  the  use  of  'Students,  the 
writer  has  not  found  it  as  useful  as  a  much  simpler 
method,  using  the  purified  methylene  azure  as  obtained 
from  Grubler.  The  use  of  the  pure  dye,  the  preparation 
of  which  we  owe  to  Giemsa  (7),  obviates  the  uncertain 
and  tedious  process  of  preparing  the  methylene  blue 
solution  by  the  treatment  with  alkalies  and  gives  the 
staining  method  much  of  the  certainty  and  simplicity  of 
the  old  eosin  and  methylene  blue  stain  so  much  used 
before  the  introduction  of  the  Ehrlich  and  Jenner  com- 
binations. Giemsa  and  Nocht  (8)  recommended  staining 
slides  for  some  time  in  a  dilute  mixture  of  the  eosin  and 
methylene  blue,  a  method  which  is  necessary  for  staining 
old  slides  but  unnecessary  for  fresh  preparations.  The 
writer  has  found  that  while  this  eosin  methylene  azure 
■combination  will  stain  slides  which  are  from  two  to  three 
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years  old  and  produce  under  these  circumstances  an  ex- 
cellent chromatin  stain  without  any  of  the  diffuse  bluish 
color  which  is  usually  seen  in  preparations  of  slides  over 
one  month  old,  a  fact  of  considerable  advantage  espec- 
ially for  the  purpose  of  restaining-  faded  demonstration 
slides  or  old  type  specimens  which  show  some  especially 
intererting  features,  that  an  equally  good  stain  of  fresh 
specimens  can  be  obtained  as  follows  : 

Fix  the  preparation  for  one  minute  in  strong  methyl 
alcohol,  wash  off  in  water  and  stain  the  slide  for  a  few 
seconds  with  a  one-tenth  per  cent,  aqueous  solution  of 
yellowish  eosin.  The  surplus  of  the  eosin  solution  should 
be  poured  off  and  a  few  drops  of  a  one-fifth  per  cent, 
solution  of  methylene  azure  poured  over  the  slide.  The 
staining  will  be  complete  in  from  one-half  to  one  minute 
and  the  slide  may  be  washed  with  distilled  or  tap  water 
and  dried  with  blotting  paper.  A  longer  treatment  with  the 
azure  solution  produces  a  deeper  chromatin  stain,  a  shorter 
treatment  produces  a  stain  of  less  intensity.  If  a  stain 
of  any  particular  depth  is  required  the  whole  process  may 
be  easily  observed  under  the  microscope,  selecting  a 
group  of  leucocytes  as  a  guide.  The  stain  will  be  seen  to 
gradually  color  the  nuclei  of  the  polynuclears  a  deep  red, 
and  at  the  proper  point  the  neutrophile  granules  will  be 
easilv  visible  with  a  eood  four  mm.  dry  lens.  At  the  same 
time  the  nuclei  of  the  large  and  small  lymphocytes  assume 
a  deep  red  color  and  the  cell  body  of  the  large  forms 
color  a  pale  blue,  while  the  body  of  the  small  cells  will 
be  a  deep  blue.  At  this  stage  of  the  process  the  malarial 
parasite  is  of  a  pale  blue  color  with  deeply  red  chromatin 
granules.  If  the  methylene  azure  has  remained  in  con- 
tact with  the  smear  but  a  short  time  the  red  cells  will  be 
of  a  bright  pink  color,  but  if  the  straining  is  prolonged 
the  red  cells  become  bluish   or  greenish  in  color.      After 
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prolonged  staining  with  the  azure  the  color  of  the  neutro- 
phile  granules  generally  fades,  and  the  bright  pink  of  the 
■eosinophiles  is  replaced  by  a  bluish  tint.  For  general 
purposes,  therefore,  it  is  best  not  to  stain  the  slide  too 
long  with  the  methylene  azure.  By  increasing  the 
strength  of  the  azure  solution  up  to  half  of  one  per  cent, 
the  staining  process  with  that  substance  may  be  shortened 
to  a  few  seconds,  but  overstaining  is  much  more  likely  to 
take  place.  If  the  blue  color  of  the  red  cells  is  very 
marked,  the  excess  may  be  removed  by  treating  the  smear 
for  about  one  second  with  dilute  alcohol,  say  of  about 
80%,  and  then  washing  off  in  water.  Some  color  is  likely 
to  be  removed  from  the  nuclear  chromatin  by  this 
process  of  discolorization,  and  the  red  of  the  finer 
chromatin  particles  of  the  gametes  loses  its  sharp  outline 
or  may  be  entirely  extracted,  so  that  the  alcohol  treat- 
ment is  not  to  be  recommended  for  general  use.  Thus, 
by  the  use  of  this  process  a  good  chromatin  stain  can  be 
obtained  in  three  minutes  after  the  blood  smear  is 
secured.  vSuch  preparations  may  also  be  used  for  differ- 
ential counting,  though  for  general  purposes  the  Jenner 
mixture  is  preferable,  because  the  eosinophile  and  baso- 
phile  granules  are  on  the  whole  more  characteristically 
stained.  The  large  and  sm.all  lymphocytes  on  the  other 
hand  are  better  demonstrated  with  the  methylene  azure. 
The  large  mononuclears  cannot  be  constantly  separated 
from  the  large  lymphocytes  by  any  of  the  dyes  contain- 
ing methylene  blue  and  are  best  classed  with  the  large 
lymphocytes.  Beginners  may  mistake  the  blood  plates, 
which  often  lie  in  depressions  in  the  red  cells,  for  malarial 
parasites,  especially  as  they  stain  red  with  the  chromatin 
dyes.  The  distinction  must  be  made  by  the  differences  in 
morphology.  The  l^lood  plate  is  not  sharply  outlined 
and  the  nuclear  substance  is  in  the  form  of  an   indistinct 
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inass  not  surrounded  by  a  clear  zone,  while  the  small  ring 
form  of  the  malarial  parasite  is  very  sharp  in  its  outline 
as  is  also  the  chromatic  substance,  and  the  latter  is  sur- 
rounded by  a  clear  zone  and  beyond  this  by  the  blue  ring 
■of  the  body  of  the  parasite. 

The  staining  of  old  preparations  cannot  be  achieved 
in  a  satisfactory  manner  with  any  of  the  usual  blood 
stains  except  the  Ehrlich  triacid  which  does  not  demon- 
strate the  malarial  parasite.  By  the  use  of  dilute  mix- 
tures of  eosin  and  methylene  azure,  as  suggested  by 
Nocht,  it  is  possible  to  obtain  perfect  stains  from  slides 
which  are  months  or  even  years  old.  The  older  the 
slide  the  more  dilute  the  stain  must  be  and  the  longer  it 
must  remain  in  the  staining  tiuid.  Two  methods  may  be 
used.  The  slide  should  be  fixed  for  at  least  half  an  hour 
in  methyl  alcohol.  Then  it  may  be  allowed  to  remain 
for  from  four  to  twenty-four  hours  in  a  strong  mixture 
■containing  about  fifty  c.c.  of  a  one  to  a  thousand  methy- 
lene azure  solution  to  which  has  been  added  from  two  to 
five  c.c.  of  a  one  to  a  thousand  aqueous  eosin.  The  mixed 
solutions  are  best  placed  in  a  Coplin  jar  and  the  slides  al- 
lowed to  stand  vertically.  As  a  rule  a  precipitate  is  not 
formed  but  if  any  should  form  it  is  not  likely  to  by  deposited 
■on  the  surface  of  the  smear.  In  case  such  a  precipitate 
should  be  deposited  on  the  smear  it  can  be  removed  by 
dipping  the  slide  in  strong  ethyl  alcohol  for  a  few  seconds 
and  then  washing  off  in  water.  Slides  stained  in  this 
manner  are  usually  much  over-colored  and  must  be  de- 
colorized in  80%  ethyl  alcohol  and  then  washed  in  water. 
By  this  means  the  excess  of  the  blue  dye  is  removed  and 
the  chromatin  particles  in  the  malarial  parasites  are  well 
brought  out.  The  same  result  may  be  obtained  b)'  stain- 
ing for  from  twenty-four  to  thirty-six  hours  in  the  above 
mixture  diluted  about  five  times  with  distilled  water.      It 
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is  not  usually  necessary  to  decolorize  slides  stained  in 
this  dilute  mixture.  The  more  concentrated  solutions 
when  once  mixed  can  be  used  to  stain  four  or  five  series 
of  slides,  after  which  the  color  is  exhausted. 
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DEMONSTRATION  OF  BLOOD  SMEARS  FROM 
A  CASE  OF  PSEUDO-LEUKAEMIA. 

L.     B.    GOLD  HORN,     M.D. 

Dr.  Goldhorn  showed  some  slides  from  the  case  of  a 
child  with  enlarged  spleen  whose  blood  he  had  been 
asked  to  examine.  The  slides  showed  very  interesting- 
changes  in  the  red  blood  corpuscles  as  well  as  peculiar 
conditions  of  the  leucocytes  present.  The  anaemia,  as  a 
glance  at  the  smears  showed,  was  of  a  very  high  grade. 
There  were  peculiarly  degenerated  red  blood  corpuscles 
instead  of  ordinary  granular  ones.  The  granules  seen 
in  the  protoplasm  of  these  corpuscles  were  identical  with 
those  seen  in  the  blasts.  A  peculiar  thing  was  that  while 
fifteen  or  twenty  mitoses  of  blasts  were  rapidly  found  in 
one  smear,  in  five  or  six  others  taken  at  the  same  time, 
none  were  found.      Dr.  Goldhorn  had   noticed  this  occur- 
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rence  twice  before  ;  once  in  a  case  of  pernicious  anaemia, 
and  again  in  a  case  of  Hodgkin's  disease.  Again,  the 
first  smears  which  had  been  taken  a  week  before  showed 
exquisite  mitotic  figures  in  very  large  red  blood  corpu- 
scles ;  on  taking  blood  again  he  had  failed  to  find  mega- 
loblast  mitoses  in  any  of  the  smears.  The  leucocytes 
had  been  extremely  interesting.  There  was  a  very 
marked  eosinophilia  though  there  had  not  been  time  for 
a  differential  count.  A  peculiar  constituent  of  the  blood 
were  very  large  mononuclear  leucocytes,  the  cytoplasm 
of  many  of  which  exhibited  a  strong  affinity  for  the  basic 
dyes.  These  cells  were  very  abundant  in  this  particular 
case.  As  regarded  the  leucocytes  in  detail,  it  seemed 
almost  impossible  to  make  a  differential  count  because 
many  forms  seemed  to  have  left  the  bone  marrow  in  an 
unfinished  form,  hence  many  leucocytes  present  could  not 
be  classified  under  the  ordinary  headings.  Myelocytes 
were  also  present.  From  one  point  of  view  the  blood 
resembled  pernicious  anaemia,  while  from  another  point 
of  view  it  resembled  spleno-myelogenous  leukaemia. 

Discussion. 

Dr.  Eben  Foskett,  in  giving  the  history  of  the  case 
described  by  Dr.  Goldhorn,  said  that  the  patient  had  first 
come  under  his  care  through  his  taking  up  the  practice 
of  another  physician.  Dr.  Joseph  E.  Messenger.  Dr. 
Messenger  had  first  seen  the  child  about  the  first  of 
January.  It  had  then  been  ailing  for  several  months, 
was  very  anaemic,  and  had  an  enlarged  spleen.  The 
abdomen  was  much  distended  and  the  child  was  in  a 
worse  condition  than  when  examined  by  Dr.  Goldhorn. 
He  had  it  on  tonic  treatment ;  iron  largely,  quinine  occa- 
sionally,   with    intestinal    antiseptics.      Dr.    P'oskett  had 
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first  seen  the  case  two  weeks  before.  At  that  time  the 
child  was  suffering  from  acute  bronchitis.  There  was 
very  marked  distension  of  the  abdomen  ;  the  liver  was 
not  enlarged.  Calomel  was  given  freely  and  the  next 
day  it  was  possible  to  outline  the  spleen.  The  spleen  ex- 
tended within  one  inch  of  the  umbilicus  and  lower  than 
the  crest  of  the  ilium.  The  child  was  twenty-eight 
months  old.  Its  general  appearance  w^as  pretty  good, 
although  it  was  still  anaemic.  At  the  time  of  the  report, 
the  lungs  had  cleared  up  from  the  bronchitis  and  the  tem- 
perature and  pulse  were  normal.  There  were  several 
small  glands  noticeable  in  each  axilla  and  also  in  both 
■o-roins.  Dr.  Foskett  had  after  one  or  two  examinations 
thought  that  the  size  of  the  spleen  had  slightly  decreased, 
but  since  that  time  it  certainly  had  not.  The  edge  of  the 
spleen  was  very  sharply  defined.  The  liver  was  not  en- 
larged, but  the  intestinal  condition  was  very  marked. 
Another  point  of  interest  w^as  that  the  mother  of  this 
child  had  had  eight  or  nine  children,  two  of  whom  had 
died  at  about  this  age  and  with  precisely  similar  symp- 
toms and  history. 

Dk.  F.  C.  Wood  said,  in  connection  with  Dr.  Gold- 
horn's  remarks  on  the  irregular  appearance  of  large  num- 
bers of  mitotic  figures  in  the  blood  at  varying  intervals, 
that  he  had  an  interesting  case  several  years  ago  at  St. 
Luke's  Hospital,  in  a  man  suffering  from  pernicious 
anaemia.  The  blood  taken  five  days  before  death,  at  a 
time  when  the  patient  was  presumably  moribund,  showed 
an  enormous  number  of  mitotic  figures  and  megaloblasts. 
Often  two  or  three  mitoses  could  be  found  in  a  single 
field  of  an  oil  immersion  lens.  In  order  to  obtain  more 
specimens  of  this  unique  blood,  the  speaker  had  made  a 
large  series  of  slides  on  the  day  following,  but  on  exam- 
ining these  slides  very  few  megaloblasts  were  found,  and 
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no  red  cells  in  a  state  of  mitotic  division.  The  patient 
recovered  from  the  coma  in  which  he  had  been  on  the 
previous  day  and  improved  considerably,  so  far  as  his 
general  weakness  went,  but  died  suddenl}'  four  days  later. 
The  autopsy  revealed  megaloblasts  and  a  typical  per- 
nicious anaemia,  with  red  marrow  filling  the  shafts  of  the 
long  bones.  In  this  marrow  were  a  very  large  number  of 
large  megaloblasts,  many  of  them  showing  division 
figures.  Such  blood  crises  were  not  unknown  in  chlo- 
roris,  but  did  not  seem  to  be  frequent  in  pernicious 
anaemia. 


THE  PERIOD  OF  DEVELOPMENT,  THE  TIME 
OF  GREATEST  ACCUMULATION  AND  THE 
PERSISTANCE  OF  DIPHTHERIA  ANTI- 
TOXIN IN  THE  BLOOD  OF  A  SERIES  OF 
100  HORSES. 

JAMES    P.    ATKINSON,    ASSISTANT    CHEMIST. 

From  the  Research  Laboratory  o£  the  Department  of  Health  of  the  City  of 

New   Yoi-k. 

The  maximal  capacity  of  horses  to  develop  antitoxin 
varies  very  greatly  and  depends  to  a  certain  extent  only 
upon  the  amount  of  toxin  injected  and  the  frequency  of 
the  injections.  This  variation  is  of  interest  both  to  the 
biologist  and  to  the  producer  of  antitoxic  sera  for  medi- 
cal purposes.  The  following  statements  and  tables  are 
based  on  the  experience  derived  by  us  from  the  injection 
of  about  200  horses  with  diphtheria  toxin. 

There  seems  to  be  a  maximal  antitoxic  limit  for 
each  horse  beyond  which  it  cannot  be  pushed  no  matter 
what  the  amount  of  the  diphtheria  toxin  injected.  After- 
reaching  this  maximal  limit,  which  by  our  methods  is  at- 
tained on  the  average  four  months   after   the  toxin  injec- 
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tions  begin,  the  blood  serum  may  continue  for  a  while,  if 
the  injections  are  continued,  to  contain  antitoxin  of  the 
maximum  amount,  but  sooner  or  later  the  quantity  of  anti- 
toxin surely  diminishes.  It  is  seldom  that  a  horse 
whose  power  of  developing  antitoxin,  after  having  been 
pushed  to  the  maximum,  has  diminished,  can  be  stimulated 
to  develop  again  the  maximum  amount  of  antitoxin.  The 
effect  of  a  long  rest  in  the  pasture  on  a  good  antitoxin 
horse  whose  power  of  developing  antitoxin  has  been  run 
down  has  been  tried  by  us.  Such  horses  rarely  produced 
ao-ain  their  former  maximum  amount. 

The  Health  Department  of  the  City  of  New  York  has 
from  March,  1897,  until  May,  1902,  made  use  of  100 
horses  for  the  production  of  diphtheria  antitoxin.  A 
consideration  of  the  earlier  horses  is  omitted  because 
the  methods  used  to  develop  the  antitoxin  were  then 
variable. 

These  horses  were  carefully  selected,  and  were  all 
young,  healthy  animals,  of  medium  grade,  and  did  not 
represent  any  special  breed  or  locality. 

In  the  majority  of  the  horses  the  toxic  effects  of  the 
first  three  or  four  toxin  doses  injected  were  more  than 
neutralized  with  diphtheria  antitoxin.  The  size  of  the 
first  injections  varied  considerably,  the  earlier  horses  re- 
ceiving 300  to  1500  guinea  pig  fatal  doses  of  toxin,  with 
but  little  antitoxin,  the  latter  horses  receiving  5000  to 
40,000  guinea  pig  fatal  doses  of  toxin  fully  neutralized. 
With  each  succeeding  Injection  the  antitoxin  amount  was 
gradually  diminished. 

The  toxin  injections  were  increased  each  time  by  as 
much  as  was  considered  safe,  usually  25  to  50%,  and 
repeated  as  soon  as  the  temperature  fell  to  the  normal, 
about  every  five  to  seven  days. 

The  following  table  is  a  summary  of  our  data  : 
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It  will  be  seen  by  the  table  that  -49%  of  these  horses 
were  capable  of  developing  antitoxic  sera  of  300  units  per 
c.c.  or  more,  and  that  26%  developed  antitoxic  sera  of 
over  500  units  per  c.c,  the  so-called  high  grade  sera.  As 
an  example  of  how  horses  differ  in  the  amount  of  toxin 
injection  necessary  to  produce  the  maximum  amount  of 
antitoxin,  may  be  cited  eleven  horses  which  failed  to  de- 
velop 300  unit  sera,  yet  received  enormous  total  toxin  in- 
jections, varying  from  1,195,250  guinea-pig  fatal  doses  to 
3,005,500  guinea-pig  fatal  doses,  which  covered  a  period 
of  five  ot  six  months  ;  averag-e  four  and  one-half  months  ; 
while  after  a  total  toxin  injection  of  354,200  guinea-pig 
fatal  doses,  horse  No.  137  developed  1200  antitoxic 
units  per  c.c. 

The  horses  incapable  of  developing  sera  containing 
300  units  per  c.c.  were  replaced  by  others  with  the  hope 
of  getting  stronger  sera.  This,  together  with  the  early 
deaths  of  fourteen  horses,  accounts  for  the  short  period 
they  were  kept  and  for  the  smallness  of  the  average  of 
total  guinea-pig  fatal  doses  they  received. 

It  is  interesting  in  Table  I  to  note  the  great  varia- 
tion in  the  average  number  of  guinea-pig  fatal  doses  and 
the  average  period  of  injections  required  to  produce  the 
maximum  strength  in  the  different  grades  of  horses.  The 
figures  are  somewhat  misleading  where  single  horses  are 
concerned,  for  the  reason  that  they  may  have  been  bled 
and  their  injections  for  several  weeks  stopped  before 
reaching  the  maximum  amount  of  antitoxin. 

A  few  notes  on  some  of  the  horses  that  have  given 
the  largest  amount  of  antitoxin  may  be  of  general  in- 
terest : 


oo 


TABLE  II. — Showing  the   Relation  of  the  Series  of  Toxin  Injections  to  the 
Maximal  Antitoxic  Strength  of  the  Sera  Developed  by  the  Horses. 
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Horse  182,  1  series. 
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1200—1300  units  per  c.c. 

Horse  137,  1  series. 

The  percentages  of  horses  which  developed  their  maximal 
antitoxic  strength  after  receiving  different  ntimbers  of  series  of 
diphtheria  toxin  injections  are  as  follows: 
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Horse  112  was  one  of  the  best  antitoxin  producers; 
but  did  not  attain  its  maximum  until  ten  months  after  the 
first  toxin  injection. 

Had  it  not  been  necessary  to  bleed  horse  112  so 
early  and  so  constantly  the  point  of  greatest  immunity 
would  undoubtedly  have  been  reached  much  sooner  and 
with  many  less  guinea-pig  fatal  doses.  For  fifteen  months 
after  developing  its  maximal  antitoxic  strength  horse 
112  continued  to  yield  sera  above  300  units  per  c.c. 
The  strength  of  the  serum  then  fell  to  about  200  units 
per  c.c,  above  which  it  did  not  rise  again. 

Horse  137,  after  the  initial  bleeding  (1200  units  per 
c.c),  never  gave  a  stronger  serum  than  600  units  per  c.c, 
but  he  held  at  that  strength  until  his  death.  Two  horses 
not  included  in  this  series  of  100  horses  are  worthy  of 
mention.  Horse  83,  after  receiving  361,000  guinea-pig 
fatal  doses,  gave  a  500  to  HOO  unit  serum  (period  of  injec- 
tion 2]^  months). 

After  receiving  2,904,000  guinea-pig  fatal  doses  ad- 
ditional, the  serum  did  not  increase  in  strength  more  than 
100  units  per  c.c. 

After  a  rest  oi  \yl  months  the  horse  was  given 
1,115,000  guinea-pig  fatal  doses.  The  strength  of  the 
serum  rose  to  850  units  per  c.c.  As  in  the  case  of  horse 
112,  had  it  not  been  necessary  to  constantly  bleed  horse 
83  the  maximal  antitoxic  strength  probably  would  have 
been  raised  much  sooner.  Number  83  furnished  anti- 
toxic sera  usually  above  500  units  per  c.c,  through  a  period 
of  22  months. 

One  of  the  first  horses  treated,  number  7,  was  bled 
at  intervals  for-fjour  years  and  gave  a  serum  varying  be- 
tween 300  and  500  units.  The  injections  in  this  horse 
were  not  pushed  to  the  limit.  The  horse  is  not  included 
in  Table  I. 
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We  may  conclude  from  the  above  data  that  from 
carefully  selected  young  horses  of  medium  grade  : 

1st. — That  about  one-half  will  develop  sera  of  80U 
units  strength  per  c.c.  or  greater,  and  that  about  one- 
fourth  will  develop  sera  of  500  units  strength  per  c.c.  or 
greater. 

2nd. — That  the  average  development  of  maximum 
strength  may  be  expected  three  to  five  months  after  the 
first  toxin  injections,  according  as  to  the  rapidity  with 
which  the  toxin  is  pushed. 

3rd. — That  horses  capable  of  producing  a  high  grade 
antitoxin  serve  a  longer  period  of  usefulness  than  horses 
capable  of  producing  a  medium  grade  antitoxin. 

In  conclusion,  I  wish  to  thank  Dr.  William  H.  Park, 
Director  of  the  Research  Laboratory,  for  his  kindly 
criticism,  and  Dr.  George  P.  Biggs,  Assistant  Patholo- 
gist, for  his  help  in  supplying  me  with  much  of  the 
data. 


NOTES  OF  SYSTEMIC  INFECTIONS  BY  THE 
STAPHYLOCOCCUS  AUREUS. 

E.      LIBMAN,     M.I). 

In  the  following  remarks  I  intend  to  make  a  report 
of  all  the  blood  cultures  in  which  I  have  found  the 
staphylococcus  aureus.  These  investigations  extend  over 
a  period  of  five  years.  It  had  not  been  my  intention  to 
speak  on  this  subject  at  the  present  time,  but  the  scepti- 
cism which  was  manifested  at  the  last  meeting  of  the 
Society  has  led  me  to  make  this  report.  During  the 
course  of  my  remarks  I  shall  refer  to  a  number  of  inter- 
estinor  details  concerning  the  cases  under  discussion  ;  but 
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my  main  object  will  be  to  show  that  in  every  case  in  which 
I  found  the  staphylococcus  aureus  in  the  blood  during 
life,  the  finding  was  confirmed.  I  shall  not  refer  at 
length  to  the  question  of  whether  the  staphylococcus 
albus  occurs  in  systemic  invasions  or  not.  Up  to  the 
present  time  it  has  been  my  experience  that  it  occurs  in 
the  blood  only  as  an  agonal  invader,  as  I  have  not  yet 
had  a  case  in  which  I  have  found  the  staphylococcus 
albus  in  the  blood  during  life  and  been  able  to  confirm 
the  finding  by  discovering  the  same  organism  in  any 
metastatic  focus. 

It  is  of  course  very  important  to  differentiate  the 
staphylococci  found  in  the  flasks  and  plates.  Tubes 
showing  staphylococci  should  be  removed  from  the  ther- 
mostat after  twenty-four  hours  and  observed  for  a  num- 
ber of  days.  Sometimes  the  aureus  color  does  not  de- 
velop for  several  days.  Furthermore,  it  is  well  to  trans 
plant  the  colonies  on  to  potato,  serum-agar,  and  or- 
dinary agar,  particularly  if  sugar  media  have  been  used. 
.  As  to  the  technique,  I  shall  be  very  brief,  as  I  expect 
to  go  into  this  subject  on  another  occasion.  The  upper 
arm  is  constricted  by  means  of  a  bandage  ;  the  anterior 
aspect  of  the  elbow  is  then  scrubbed  thoroughly  for  from 
three  to  five  minutes  with  green  soap  and  ^water,  then 
rubbed  with  ether,  alcohol  and  one  to  five  hundred  bi- 
chloride. The  syringe  and  needle  are  boiled  at  the  bed- 
side and  the  needle  is  used  while  still  quite  warm.  If 
through  some  delay  or  difficulty  the  needle  has  become 
cold,  it  is  rapidly  passed  through  the  flame  to  avoid  all 
danger  of  contamination.  Part  of  the  blood  is  put  into 
flasks  and  the  remainder  is  plated.  The  media  most  com- 
monly used  are  serum-giucose-agar,  serum-glucose-bouil- 
lon, and  the  ordinary  media. 

Among  the   following   cases  there  will  be    found   a 
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number  of  instances  of  osteomyelitis.  It  is  essential,  of 
course,  to  remember  that  we  must  look  upon  the  osseous, 
foci  in  these  cases  as  metastatic  deposits,  and  we  must 
also  bear  in  mind  that  these  cases,  particularly  of  multiple 
osteomyelitis,  are  especially  seen  in  children.  Jordan  has 
very  well  called  the  condition  "  the  septicaemia  of  adole- 
scence." In  other  words,  children  with  systemic  staphy- 
lococcus aureus  infection  are  apt  to  have  the  bones  in- 
volved, whereas  adults  with  a  similar  infection  are  more 
liable  to  have  other  forms  of  metastatic  lesions.  So  that 
the  cases  to  which  I  refer  of  this  nature  are  to  be  looked 
upon  simply  as  a  form  of  sepsis,  the  primary  focus  of 
which  in  many  of  the  instances  cannot  be  determined  ; 
and  for  that  reason  it  is  not  possible  in  a  number  of  the 
cases  to  report  the  findings  in  the  primary  focus. 

I  believe  it  is  best  in  speaking  of  septic  cases,  to 
divide  them  into  cases  of  local  infection  without  bacteri- 
semia  and  cases  of  local  infection  with  bactericemia  with 
or  without  metastases.  However,  in  describing  my  cases 
I  shall  for  the  sake  of  brevity  use  the  word  "septic"  in  its 
clinical  sense.  I  wish  simply  to  indicate  that  the  patients 
had  suffered  from  symptoms  which  are  clinically  consid- 
ered suspicious  of  pyogenic   infections. 

In  the  notes  on  my  cases  there  will  be  found  a  num- 
ber of  reports  on  the  bacteriology  of  the  urine.  These, 
while  unnecessary  in  many  of  the  instances  to  confirm  the 
blood  culture,  are  of  great  interest  in  demonstrating  one 
of  the  methods  by  which  bacteria  leave  the  body.  In  a 
few  of  the  cases,  besides  finding  the  staphylococcus 
aureus,  we  also  obtained  a  few  colonies  of  albus.  To  the 
latter  no  importance  must  be  attached  as  it  is  a  normal 
inhabitant  of  the  urethra.  In  the  later  investigations  a 
double  catheter  was  used  (according  to  Melchior),  and 
with  this  the  results  were  more  satisfactory. 
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The  cases  of  which  I  wish  to  present  the  notes  are 
the  following  : 

Case  I.,  March  18,  1898. — Osteomyelitis  of  the  tibia  ; 
culture,  staphylococcus  aureus  ;  two  days  later  the  blood 
showed  staphylococcus  aureus.  The  patient  died  three 
days  later,  and  at  the  autopsy,  made  ten  hours  post 
mortem,  the  staphylococcus  was  found  in  the  heart  blood, 
in  an  empyema,  in  infarctions  of  the  lung,  in  an  area  of 
pneumonia,  and  in  the  abscess  of  the  kidney. 

Case  II. — This  case  was  reported  in  detail  by  Dr. 
Brill  and  the  writer  several  years  ago.  The  first  blood 
culture  showed  the  staphylococcus  aureus ;  the  second, 
blood  culture  made  several  weeks  later  (two  days  before 
death)  showed  the  bacillus  pyocyaneus.  At  the  post 
mortem  examination  the  staphylococcus  aureus  was 
found,  in  a  metastatic  abscess,  in  the  right  vastus  exter- 
nus  muscle,  and  the  bacillus  pyocyaneus  in  the  viscera. 

Case  III. — Staphylococcus  aureus  isolated  from 
osteomyelitis  of  the  tibia  ;  three  days  later  the  blood 
showed  staphylococcus  aureus.  Staphylococcus  aureus 
cultivated  from  the  heart  blood  and  from  miliary  ab- 
scesses of  the  lung,  post  mortem. 

Case  IV. — Case  of  carbuncle  of  the  neck  with  sup- 
posed diabetic  coma.  Blood  culture,  staphylococcus  aureus. 
Post  mortem,  staphylococcus  cultivated  from  miliary  ab- 
scesses of  the  lung  ;  organism  also  found  in  spreads. 

Case  V. — March  80,  1899. — Staphylococcus  aureus 
reported  as  being  present  in  the  blood.  The  patient  was 
operated  upon  the  next  day  for  osteomyelitis  of  the 
femur;  staphylococcus  aureus  found  in  the  bone  focus 
and  again  in  the  blood  on  the  same  day. 

Case  \T. — This  case  is  one  of  the  most  interesting 
in  the  series.      The  primary  focus  was  an  osteomyelitis  of 
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the  femur.  The  culture  sent  down  from  the  operating- 
room  showed  no  growth.  (This  observation  is  of  no 
significance,  as  the  cuhures  at  the  time  were  usually  made 
by  an  inexperienced  helper  in  the  operating  room,  who 
either  used  the  loop  too  hot  or  did  not  succeed  in  plant- 
ing the  material  on  the  agar. )  The  blood  on  the  day  of 
admission  showed  the  staphylococcus  aureus  ;  two  clays 
later  the  same  finding-  was  made  ;  three  weeks  later  the 
urine  showed  a  pure  culture  of  staphylococcus  aureus. 

On  two  occasions  after  that  it  showed  no  aureus. 
Suspecting  that  there  might  no  longer  be  bacteria  present 
in  the  blood,  a  blood  culture  was  made  several  days  later 
and  the  blood  was  found  to  be  sterile.  The  patient  re- 
covered. 

Case  VIII. — Staphylococcus  aureus  found  in  the 
blood  and  in  an  osteomyelitis  of  the  left  tibia,  also  in 
some  pus  in  the  right  ankle.  Post  mortem,  staphylococ- 
cus aureus  in  the  spleen,  lungs,  and  heart  blood. 

Case  VII. — Staphylococcus  aureus  present  in  the 
blood,  also  present  in  metastatic  foci  in  the  skin.  A  cul- 
ture from  the  foci  in  the  femur  and  tibia  showed  the  same 
organism.      Patient  died  ;  no  autopsy. 

I  wish  here  to  refer  a  little  more  in  detail  to  the 
cutaneous  lesions  which  I  have  seen  in  a  number  of  cases 
of  osteomyelitis  due  to  the  staphylococcus  aureus.  I  have 
not  seen  them  with  other  infections,  although  there  is  no 
reason  why  they  should  not  occur.  These  lesions  may  be 
manifested  over  the  skin  of  almost  the  entire  body,  but 
are  particularly  apt  to  occur  in  the  scalp.  They  consist 
of  numerous  miliary  abscesses  in  the  skin  with  little  or  no 
inflammatory  reaction.  I  have  not  seen  similar  lesions 
in  any  other  form  of  disease.  In  every  case  in  which 
they  have  been  noted  there  has  been  present  a  bac- 
teriamia. 
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Case  IX. — Staphylococcus  aureus  found  in  the  blood  ; 
latter  in  the  bone  marrow  of  the  femur  and  in  the  lesion 
in  the  scalp  and  right  leg.  Patient  died  ;  no  post  mortem 
examination. 

Case  X. — Case  of  osteomyelitis  of  the  femur. 
Staphylococcus  aureus  cultiv^ated  from  the  blood  and 
from  a  metastatic  abscess  of  the  side  of  the  face.  Patient 
died  ;  no  post  mortem  examination. 

Case  XI. — Osteomyelitis  of  the  tibia  ;  staphylococ- 
cus aureus  obtained  on  two  occasions  from  the  blood  and 
from  a  focus  in  the  tibia.  Two  weeks  later  pus  was 
aspirated  from  the  pericardium  which  contained  the 
staphylococcus  aureus  pure.  Patient  died  ;  no  post  mor- 
tem examination. 

Case  XII. — Case  of  post-partum  sepsis.  Itisacom- 
mon  belief  that  these  cases  are  always  instances  of 
streptococcus  infections.  In  the  literature  there  are  re- 
ported five  or  six  cases  in  which  the  staphylococcus  aureus 
was  the  infecting  agent.  In  my  series  I  have  two  such 
cases.  In  this  case  the  staphylococcus  aureus  was  culti- 
vated from  the  blood  on  January  80,  1901  ;  a  week  later 
it  was  again  found  in  the  blood  ;  still  one  week  later  the 
urine  was  examined  and  found  sterile.  A  blood  culture 
taken  on  the  following  day  remained  sterile,  and  the 
patient  recovered. 

Case  XIII. — Staphylococcus  aureus  found  in  osteo- 
myelitis of  the  tibia  on  February  16,  1901.  Five  days  later 
the  same  organism  was  found  in  the  blood  and  three  days 
later  in  the  urine.  Twelve  days  later  the  same  organism 
was  found  in  another  focus  in  the  tibia.  A  blood  cul- 
ture made  the  next  day  remained  sterile.  Patient  recov- 
ered. 

Case  XIV. — A  case  of  osteomyelitis  of  the  right 
femur.     (Patient  came   in  too  bad  a  condition  for  opera- 
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tion.)  Hundreds  of  colonies  of  the  staphylococcus 
aureus  were  isolated  in  five  c.c.  of  blood  and  the  same 
organism  was  found  in  pus  aspirated  from  an  abscess 
probably  arising  in  the  thyroid.  Patient  died  ;  no  post 
mortem  examination. 

Case  XV. — Staphylococcus  aureus  found  in  the  blood 
and  in  large  area  of  cellulitis  in  the  right  arm.  Patient 
died  ;   no  post  mortem  examination. 

Case  XVI. — Staphylococcus  aureus  found  in  the 
blood  eight  days  before  death  and  again  seven  days  be- 
fore death.  On  post  mortem  examination  a  fibrinous 
area  found  on  the  wall  of  the  ri^ht  ventricle  showed 
staphylococci  in  spreads  and  the  staphylococcus  aureus  in 
pure  culture.  The  same  organism  was  isolated  from 
miliary  abscesses  of  the  heart  wall,  kidney,  and  from  in- 
farctions in  the  spleen.  It  was  also  present  in  spreads 
and  cultures  in  submucous  abscesses  of  the  colon. 

Case  XVII. — Staphylococcus  aureus  found  in  the 
blood  ;  later  in  metastatic  abscess  of  the  thigh,  and  in 
the  urine.  Two  weeks  later  blood  culture  negative. 
Recovery. 

Case  XVIII. — Staphylococcus  aureus  found  in  he 
blood,  in  osteomyelitis  of  the  humerus,  and  in  scalp 
lesions.      Patient  died  ;   no  post  mortem  examination. 

Case  XIX. — This  patient  was  admitted  suffering 
from  sepsis  supposedly  secondary  to  an  abscess  of  the 
foot.  On  the  day  after  admission  one  colony  of  staphy- 
lococcus aureus  was  found  on  one  of  the  plates.  (Twelve 
c.c.  of  blood  had  been  obtained  ;  seven  c.c.  beine  used  for 
the  flasks  and  five  c.c.  for  the  plates.)  Subsequently  the 
staphylococcus  aureus  was  isolated  from  a  metastatic 
abscess  over  the  left  trochanter,  from  the  urine,  and  from 
an  abscess  in  the  right  vastus  externus.  The  patient  was 
subsequently   operated   upon   for  an  abscess  of  the   right 
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kidney  and  the  same  organism  obtained.  Patient  died  ; 
no  post  mortem  examination. 

Case  XX. — Staphylococcus  aureus  found  in  the 
blood  and  in  an  osteomyelitis  of  the  humerus. 

Case  XXI.  This  was  one  of  the  cases  of  endo- 
myocarditis  shown  at  the  last  meeting.  The  first  blood 
culture  was  negative.  In  the  second  blood  culture  fifteen 
c.c.  of  blood  were  used  and  the  staphylococcus  aureus 
was  found  in  one  of  the  Hasks.  At  the  post  mortem  ex- 
amination the  staphylococcus  aureus  was  cultivated  from 
the  heart  blood   and  from   the  centre  of  the  vegetations. 

Case  XXII. — Case  of  post-partum  sepsis.  Staphy- 
lococcus aureus  found  in  the  blood  the  day  after  admis- 
sion, and  two  days  later  found  pure  in  the  urine.  Subse- 
quently it  was  isolated  from  a  pus  kidney  on  the  right 
side  and  again  from  the  urine.  A  later  blood  culture  was 
negative.      Patient  recovered. 

Case  XXIII. — Staphylococcus  aureus  found  in  the 
blood  and  later  in  an  abscess  over  the  left  hip  joint. 
Subsequently  it  was  found  in  the  urine  twice  and  in  the 
blood  once.  At  the  post  mortem  examination  the  organ- 
ism was  isolated  from  an  abscess  of  the  sclera  of  the 
left  eye,  from  a  periarticular  abscess  over  the  shoulder, 
from  an  abscess  cavity  in  the  dorsal  region  leading  to  the 
vertebrae,  from  an  abscess  under  the  left  pectoralis  major, 
from  a  purulent  pericarditis  and  from  purulent  infarcts 
of  the  kidney. 

In  these  twenty-three  cases  in  which  I  have  found 
the  staphylococcus  aureus  in  the  blood  during  life  the 
finding  has  been  confirmed  in  every  instance.  In  three 
hundred  and  thirty  other  blood  cultures  I  have  never 
found  a  single  colony  of  the  staphylococcus  aureus.  I 
think,  then,    that  as    far    as    these   cases  are  concerned 
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there  can  be  no  doubt  as  to  the  Yalidity  of  the  blood 
findings. 

It  will  be  noted  that  out  of  the  twenty-three  cases 
five  recovered.  It  is  generally  considered  that  the  more 
bacteria  there  are  found  in  the  blood  the  less  chance 
there  is  of  recovery.  This  does  not  necessarily  hold 
good.  The  number  of  bacteria  found  depends,  in  some 
cases  at  least,  upon  the  time  at  which  the  examination  is 
made,  as  the  great  tendency  is  for  the  body  to  rid  itself 
of  bacteria  and  for  metastases  to  be  established.  The 
blood  cultures  in  the  fatal  cases  under  discussion  were 
made  at  periods  varying  from  one  to  nineteen  days 
before  death.  The  reports  could  usually  be  handed  in 
within  twenty-four  hours.  Sometimes  colonies  were  seen 
after  six  or  eight  hours.  In  some  instances  the  report 
was  delayed  several  days  as  the  organism  was  very  slow 
in  developing  its  typical  color. 

I  wish  to  thank  the  members  of  the  medical  staff  of 
the  Mt.  Sinai  Hospital  through  whose  great  kindness  I 
have  been  enabled  to  caryon  these  studies. 

Discussion. 

Dr.  \V.  H.  Park  said  he  thought  this  report  gave  a 
feeling  of  confidence  in  the  results  of  blood  cultures 
when  properly  made  since  Dr.  Libman  had  proven  so 
many  of  his  positive  results  by  his  findings  of  the  same 
organisms  after  death,  in  the  primary  lesions. 

Dr.  P.  H.  Hiss  asked  Dr.  Libman  for  a  little  more 
detail  in  regard  to  the  scalp  infection  of  which  he  had 
spoken.     Were  these  abscesses  deep  or  superficial  ? 

Dr.  Libman  said  that  some  were  deep  and  some  were 
superficial.  They  did  not  seem  to  correspond  to  the  hair 
follicles.  He  was  inclined  to  look  upon  them  as  being- 
dependent  upon   the  attempt    of    the    skin   to  eliminate 
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the  bacteria.  He  had  not  introckiced  them  so  much  to 
confirm  his  blood  cultures,  but  rather  as  a  matter  of  clini- 
cal interest. 

Dr.  Hiss  said  that  personally  he  would  be  inclined 
to  think  that  they  were  secondary  infections,  due  to  the 
general  systemic  resistance  having  been  lowered  by  the 
disease,  and  were  probably  not  caused  by  the  original  in- 
fecting organism,  but  by  organisms  of  the  same  species 
already  present  in  the  follicles. 

Dr.  Cyrus  W,  Field  said  that  he  had  looked  over 
the  records  at  the  Presbyterian  Hospital  of  five  hundred 
cases  in  which  blood  cultures  were  taken.  There  was  one 
case  which  was  very  interesting.  Eight  tubes  had  been 
taken  ;  four  in  bouillon  and  four  in  blood  serum.  Of 
these,  two  in  blood  serum  and  three  in  bouillon  developed 
staphylococcus  aureus.  The  case  had  turned  out  to  be 
a  typical  case  of  typhoid  fever  and  typhoid  bacilli  had 
been  isolated  from  the  blood,  showing  that  it  was  un- 
doubtedly not  a  staphylococcus  infection.  The  staphy- 
lococcus had  been  in  the  skin  and  had  contaminated  the 
needle,  thus  being  introduced  into  the  culture  media.  As 
the  staphylococcus  grows  rapidly  on  blood  serum  and 
bouillon.  Dr.  Field  thought  he  would  doubt  the  presence 
of  the  organism  unless  it  was  found  in  all  tubes.  He 
thought  there  was  a  great  deal  of  doubt  as  to  the  staph}-- 
lococcus  aureus  being  constantly  found  in  the  blood.  He 
considered  it  a  frequent  contamination,  and  that  when  it 
was  present  in  cultures  great  care  should  be  taken  in  in- 
terpreting the  findings.  The  point  raised  referring  to  the 
urine  had  interested  him  very  much. 

Dr.  Hiss  said  that  \Vatson-Che)'ne  had  been  the 
first  to  call  attention  to  this  question  of  the  excretion  of 
staphylococcus  aureus  through  the  intact  kidney  epi- 
thelium,  and   considered   that   the   abscesses   then  arose 
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from  proliferation  of  the  organisms  in  the  tubules.  The 
speaker  had  not  placed  very  much  confidence  in  the  ex- 
cretion of  organisms  through  the  intact  epithelium,  be- 
cause in  the  experiments  to  recover  the  organisms  from 
the  bladder  contents  the  chance  of  getting  the  organisms 
from  the  blood  had  seldom  been  eliminated.  When  due 
care  had  been  taken  in  obtaining  the  urine  specimen  for 
analysis,  it  was  his  impression  that  organisms  had  seldom, 
if  ever,  been  found  in  the  urine,  unless  some  pathologic 
change  had  occurred,  which  affected  the  integrity  of  the 
excreting  organ. 

Dr.  James  Ewix(;  said  that  during  the  past  year 
Bertelsman  had  reported  that  in  Langcnbeck' s  Archiv  a 
series  of  one  hundred  bacteriological  examinations  of  the 
blood.  Out  of  this  hundred,  forty-one  gave  positive  re- 
sults. Of  the  forty-one  there  had  been  fifteen  cases  in 
which  the  staphylococcus  aureus  had  been  found.  In 
looking  over  the  details  of  this  article  he  had  noticed  re- 
sults which  were  quite  contrary  to  those  obtained  by 
others,  especially  in  the  large  proportion  of  positive  cul- 
tures from  patients  who  recovered.  In  comparing  these 
observations  with  the  work  of  others  he  had  decided  that 
they  required  confirmation,  especially  in  cases  where  the 
streptococcus  was  found  in  osteomyelitis,  panaritium, 
urethral  fever,  and  in  puerperal  sepsis,  and  yet  the 
patients  recovered.  It  had  seemed  to  him  that  these 
results  were  contrary  to  those  generally  obtained.  Dr. 
Libman's  report  seemed  to  give  in  some  degree  the  con- 
firmation required.  He  felt  no  doubt  that  Dr.  Libman's 
cases  of  staphylococcus  aureus  infection  were  genuine. 
The  large  number  of  cases  encountered  could  be  ex- 
plained by  the  fact  that  he  obtained  his  material  from  a 
very  active  surgical  service.  The  scepticism  manifested 
at    the    last    meeting    of  the    Society    in    regard  to    the 
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frequency  of  staphylococcus  aureus  in  cases  of  endo- 
carditis he  had  shared.  He  had  noticed  in  the  report 
just  made  that  out  of  a  series  of  twenty-three  cases  only 
two  were  found  in  malignant  endocarditis,  ana  he  thought 
that  Dr.  Libman  must  have  had  a  much  larger  number 
than  two  of  malignant  endocarditis  out  of  three  hundred 
examinations.  This  did  not  seem  to  him  to  indicate  that 
the  staphylococcus  aureus  had  been  found  in  a  large 
number  of  cases  of  malignant  endocarditis. 

Dr.  F.  TiLUEX  Brown  asked  what  Dr.  Libman's 
practice  had  been  in  the  taking  of  blood.  Was  it  to  col- 
lect as  much  as  ten  or  twelve  c.c.  or  to  take  lesser 
quantities  for  the  initial  test  ? 

Dr.  Field  said  that  out  of  the  five  hundred  cases  of 
which  he  had  spoken  only  twelve  had  shown  staphylococ- 
cus aureus,  and  but  three  of  these  were  cases  of  malignant 
endocarditis. 

Dr.  Libman  said,  in  regard  to  Dr.  Hiss'  remarks 
about  the  scalp  lesions,  that  he  himself  had  never  seen 
the  particular  type  under  discussion  in  any  other  disease, 
and  would  be  glad  to  hear  whether  any  one  present  had 
seen  the  lesions  to  which  he  wished  to  draw  attention  in 
cases  of  osteomyelitis  or  any  other  diseases.  He  thought 
that  the  lesions  occurred  particularly  in  the  scalp  in  chil- 
dren because  of  the  activity  of  the  sweat  glands  in  that 
part.  Dr.  Libman  said  that  there  were  four  channels 
through  which  bacteria  were  supposed  to  be  eliminated 
from  the  body,  these  being  the  skin,  urine,  bile  and  milk. 
As  regarded  the  milk,  the  question  was  still  an  open  one. 
The  excretion  through  the  bile  could  hardly  be  studied 
in  the  human  being.  He  had  introduced  the  details 
concerning  the  skin  lesions  and  the  urine  to  draw  atten- 
tion to  two  channels  of  excretion.  He  said  that  there 
was  much   discussion    going  on   as   to  whether  bacteria 
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could  be  eliminated  from  the  kidneys  if  the  renal  epi- 
thelium and  vessels  were  normal  ;  but  clinically  this  point 
was  of  no  importance,  because  by  the  time  patients  came 
under  observation  they  were  all  apt  to  have  decided  de- 
generative changes  in  the  organs. 

In  reply  to  Dr.  Field's  remarks,  Dr.  Libman  said  that 
he  had  been  willing  to  report  positive  findings  even  if  all 
the  plates  and  cultures  did  not  show  organisms.  The 
cases  cited,  he  believed,  proved  that  he  was  correct  in 
in  this  view.  Furthermore,  he  said,  he  used  several  kinds 
of  media  in  each  blood  culture,  and  if  he  obtained 
organisms  in  only  one  flask  or  one  plate  it  might  be  that 
it  had  only  occurred  there  because  he  had  used  a  particu- 
larly favorable  medium  in  that  flask  or  plate,  and  that 
those  who  used  simply  one  of  the  ordinary  media  might 
easily  miss  the  organism. 

Dr.  Libman  said  that  he  could  hardly  agree  with  all 
the  reports  of  Bertelsman,  as  he  was  sceptical  concerning 
Bertelsman's  reports  of  the  staphylococcus  albus  in  the 
blood.  Of  course,  it  was  possible  that  he  had  not  suffi- 
ciently tested  the  organisms.  He  was  under  the  impres- 
sion that  Bertelsman  used  the  insufficient  method  for 
disinfecting  the  skin,  which  Schottmuller  used. 

As  regarded  Dr.  Brown's  question.  Dr.  Libman  said 
that  the  amount  of  blood  used  varied  from  two  c.c.  up  to 
twenty-five  c.c;  as  a  rule  it  was  five  to  fifteen  c.c.  In 
several  cases  of  plain  streptococcus  septicaemia  he  had 
found  the  organism  in  a  few  drops  of  blood. 

In  conclusion,  he  wished  to  draw  attention  to  the 
fact  that  in  blood  culture  work  one  must  depend  almost 
entirely  upon  one's  own  experience,  as  there  were  so 
many  conflicting  reports  in  the  literature. 
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A  CASE  OF  BACTERIURIA    RESEMBLING 
WEIL'S  DISEASE. 

G.     REESE    SATTERLEE,     M.A.,     ALD,, 

Instructor  in  Histology,  New    York  and  Bellevue  Hospital  Medical  College. 

The  history  is  that  of  a  male,  aged  56,  Habits 
have  been  non-alcohohc  but  a  fairly  heavy  eater.  He 
has  had  scarlet  fever.  There  is  no  history  of  syphilis. 
Five  years  before  this  illness  he  had  an  attack  of  acute 
intestinal  toxaemia  with  temporary  paralysis  of  the  lower 
extremities,  vomiting-,  diarrhoea  and  a  partial  loss  of  con- 
sciousness. This  followed  a  large  dinner,  eaten  the 
night  before. 

The  previous  records  of  his  urine  are   as   follows: — 
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October  2^)th,  IHOl,  Amber,  clear,  1,(>2<>,  faintly  alkaline, 
no  albumin,  no  suo'ar,  .7%  urea. 

November  17th,  11K)1.  Amber,  clear,  highly  acid, 
slight  tioculent  precipitate,  no  albumin,  no  sugar,  .65% 
urea,  calcium  oxalate  crystals,  no  casts.  Other  records 
of  urine  examinations  previous  to  this  have  been  lost, 
but  no  albumin  nor  bacteria  to  any  appreciable  extent 
were  present  at  any  time. 

For  a  short  time  before  the  present  illness,  which 
began  November  29th,  1901,  patient  had  slight  constipa- 
tion and  flatulence.  The  night  before  the  attack,  he  ate 
a  large  Thanksgiving  dinner.  The  following  evening  he 
had  a  very  severe  continuous  pain  over  the  lower  part  of 
the  sternum  with  some  flatulence  and  general  abdominal 
distension.  The  next  morning  the  pain  was  no  better, 
the  distension  and  flatulence  were  still  present.  Then 
followed  severe  chills  with  profuse  sweating  and  a  condi- 
tion of  shock,  slight  delirium  and  stupor.  I  saw  him  at 
six  in  the  evening  when  he  was  in  a  semi-stupor  and 
complaining  loudly  of  pain  over  the  lower  sternum.  The 
temperature  was  1<>8^',  the  pulse  120,  and  the  respirations 
very  rapid  and  labored.  The  heart's  action  was  tumult- 
uous, and  intermittent,  with  loud  systolic  murmurs  at  the 
apex  and  base.  The  second  aortic  sound  was  loudly  ac- 
centuated. At  8  P.  M.,  the  temperature  reached  105^', 
the  pulse  l;)4  and  the  respirations  48. 

Examination  of  the  lungs  showed  numerous  sub- 
crepitant  rales  all  over  the  right  lung  with  shallow  and 
deficient  breathing,  but  no  other  signs.  There  was  no 
tenderness  over  the  abdomen  nor  apparent  enlargement 
of  the  liver.  A  tentative  diagnosis  of  lobar  pneumonia 
was  made  and  treatment  accordingly  was  carried  out. 

The  tongue  was  dry,  and  with  the  labored  and  ir- 
regular  heart's  action,   the   prognosis    seemed   bad.      At 
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11  P.  M.,  however,  the  temperature  dropped  to  ]^^)^\  the 
pulse  to  1<>4  and  the  respirations  to  32.  The  heart's 
action  became  regular  and  the  general  condition  was 
improved. 

At  H  A.  M.  the  next  day,  the  temperature,  pulse  and 
respirations  were  normal.  The  skin  and  scleras  were 
deeply  jaundiced.  A  large  brown  normal  stool  was 
passed. 

Examination  of  the  urine  showed  it  to  be  dark  brown, 
cloudy,  1,<>2(>,  containing-  5%  of  albumin  by  volume,  no 
sugar.  Bile  salts  are  present.  There  are  numerous 
granular  and  epithelial  casts,  all  bile  stained  and  numer- 
ous bacteria.  The  highest  point  the  temperature  reached 
this  day  was  100.3^'  at  i)  P.  M. 

On  the  third  day  of  the  illness,  the  temperature 
reached  103^'. 

The  urine  was  dark  brown,  cloudy,  acid,  1,012,  con- 
tained D%  of  albumin,  and  1.0%  of  urea.  There  were 
fewer  o-ranular  casts  than  the  last  time  with  bile  stained 
epithelium  and  spermatazoa.  The  urine  was  very  cloudy 
directly  after  passing,  due  to  the  very  large  number  of 
bacteria  present. 

Cultures  were  taken  from  this  urine.  In  the  evening, 
a  large,  formed,  clay-colored  stool  was  passed,  showing- 
that  there  must  have  been  obstruction   in  the  bile   ducts. 

On  the  fourth  day  the  jaundice  became  much  deeper. 

On  the  fifth  day,  the  temperature  reached  100.2*^, 
after  which  convalescence  was  uneventful,  but  accom- 
panied with  severe  muscular  pains,  weakness  and  in- 
digestion for  several  months.  The  albumin  in  the  urine 
gradually  disappeared,  until  at  the  end  of  two  weeks  none 
was  present  except  a  faint  trace,  by  the  heat  and  acetic 
acid  test.      The   urine  was   always   very  cloud)-  and    the 
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bacteriuria,  constant.  This  was  uninfluenced  by  the  ad- 
ministration of  urotropin. 

One  month  later  the  bacteriuria  persisted.  Lavage 
of  the  bladder  had  no  appreciable  effect  upon  it.  The 
prostate  was  not  enlarged  but  slightly  soft.  Secondary 
infection  of  the  prostate  may  have  had  some  effect  in 
keeping  up  bacteriuria.  Occasionally  for  a  day  or  two 
the  urine  would  be  clear  on  passing  and  then  cloudy 
again. 

Three  months  later,  patient  had  a  somewhat  similar 
attack,  without  jaundice,  however.  He  has  had  no  ill- 
ness since  then. 

I  isolated  a  bacillus  from  the  urine  resembling  the 
proteus  group.      For   outlines,   see   accompanying  chart. 

The  chart  shows  a  comparison  of  some  of  the  chief 
characteristics  of  the  bacillus  with  those  of  Weil,  Jager, 
Brooks,  Libman,  the  proteus  Zenkeri  and  the  bacillus 
enteriditis.  The  two  latter  are  similar  bacteria  which 
inhabit  the  intestinal  tract.  The  colon  bacillus  is  ex- 
cluded at  once.  Weil  isolated  his  bacillus  from  the  urine 
of  a  case  of  acute  febrile  jaundice  in  1886. 

Jager  found  his  bacillus  in  the  urine  of  a  case  of 
acute  febrile  jaundice.  He  also  isolated  the  bacillus  from 
the  bodies  of  sick  fowls  whose  bodies  had  contaminated 
the  water  supply. 

Brooks  isolated  his  bacillus  from  the  organs  at 
autopsy.  The  patient  died  with  the  symptoms  of  Weil's 
disease. 

Libman  found  a  bacillus  in  the  pus  of  a  liver  ab- 
scess, that  was  followed  by  an  acute  febrile  jaundice. 

Jager's  and  Brook's  experiments  were  very  careful 
and  thoroLioh. 
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Cultures  were  taken  from  the  urine  passed  the  second 
day  of  the  ilhiess.  Twenty-four  hour  agar  cultures 
show  a  profuse  whitish  mucoid  growth.  Morphologically 
the  bacteria  are  large  bacilli,  with  heavily  stained  ends 
and  a  faintly  stained  centre.  (Fig.  1)  In  places  they 
look  like  large  diplococci.  (Fig.  2)  The  stain  readily 
with  the  aniline  dyes.  The  bacilli  have  no  definite 
arrangement.  No  spores  at  present.  The  organism  is 
slightly  motile. 

vSuperficial  agar  colonies  have  a  dark  yellow  brown 
centre  and  a  light  grey  fibrous-like  border.  Deep  agar 
colonies  are  large,  oval  or  round,  yellowish  brown  and 
coarsely  granular. 

Deep  gelatin  colonies  are  greyish  yellow  with 
lighter  border,  of  a  definite  smooth  contour.  Gel- 
atin  stabs  show  a  profuse  rapid  growth  with  fine 
arborescent  projections.  On  the  surface  they  are 
circular  and  spread  out  like  a  tack  head.  There  is  no 
liquefaction. 

Growth  in  broth  is  rapid  and  produce  cloudiness 
with  a  thick,  white,  mucoid  pellicle.  There  is  also  a 
white,  flocculent,  precipitate.  Agar  growths  are  acid  in 
reaction. 

The  bacillus  is  a  facultative  anaerobe.  Milk  is  coa- 
gulated slowly,  reaction  slightly  acid  after  a  growth  of 
forty-eight  hours.  Glucose  fermentation  is  marked,  the 
gas  produced  containing  carbon  dioxide  but  no  hydrogen 
sulphide.  Indol  is  present.  The  growth  on  potato  is 
white,  thick  and  slimy  and  produces  discoloration  of  the 
medium. 

Cultures  in  normal,  acid  urine  show  rapid  abundant 
growth  with  cloudiness  but  no  pellicle.  The  urine  is 
acid  up  to  seventy-two  hours,  after  that  alkaline. 


Fig.  I. — Smear  from  rabbit's  blood,  showing  bipolar  sxAiNisG,  Goldhorn's 

POLYCHROME    METHYLENE    BLUE    STAINS. 


Fig.   II. — Drawinc;  ok  bacilli  showing  coccus  ani>  involution  forms. 
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Animal  /'..xpcrinioits. 

I. — A  snicill  ouine^a  pi'o,  inj'.-cted  subcutaneously  with 
2  c.c.  of  a  4S  hour  broth  culture  The  pig  died  during 
the  night.  The  autopsy  sIkjw-mI  intense  congestion  of 
all  the  organs.  There  was  a  slight  amount  of  turbid  fluid 
in  the  peritoneal  cavity.  Cultures  taken  from  the  heart, 
peritoneum,  liver  and  bladder  show  jjure  cultures  of  the 
bacillus. 

II. — Guinea  pig,  injected  subcutaneously  with  1.5 
c.c.  of  a  48  hour  broth  culture.  The  animal  survived 
with  apparently  no  bad  effects. 

III. — Guinea  pig,  injected  intraperitoneally  with  a 
2  c.c.  of  a  48  hour  broth  culture.  A  few  hours  later  the 
animal  became  very  quite,  remained  in  the  corner  of  its 
cage  and  did  not  eat.  It  died  during  the  night  apparently 
without  convulsions.  Autopsy  shows  absence  of  rigor 
mortis.  The  heart  was  apparently  normal,  the  ventricles 
firmly  contracted.  The  abdomen  was  soft.  The  peri- 
toneal cavity  contained  about  5  c.c.  of  a  sero-bloody 
fluid.  The  stomach  is  full  of  food.  The  colon  is  slightly 
distended  with  o-as.  The  blood  vessels  of  intestine  are 
congested.  The  kidneys  are  congested  and  oedematous. 
The  liver  and  spleen  are  congested.  There  is  no  urine 
in  the  bladder.  The  blood  vessels  of  the  brain  are 
deeply  injected.  Pure  cultures  are  obtained  from  all 
the  organs. 

In  order  to  determine  the  possible  effect  of  toxines, 
a  broth  culture  of  several  days  standing  was  filtered  and 
shown  to  be  sterile. 

IV. — Guinea  pig  was  injected  subcutaneously  with 
2  c.c.  of  the  filtered  culture  with  a  nagative  result. 

V. — Guinea  pig  was  injected  intraperitoneally  with 
2  c.c.  of  the  filtered  culture  with  a  similar  result. 
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VI. — A  1123  gram  rabbit  was  inoculated  intra- 
venously with  2  c.c.  of  a  broth  culture.  Twenty  hours, 
later,  the  animal  looked  sick  and  the  weight  had  fallen 
to  988  gram.  No  evidences  of  jaundice  were  present. 
The  injected  ear  was  oedematous  and  paralyzed.  1  he 
animal  was  catheterized  and  a  specimen  of  urine  ob- 
tained. 

Examination  of  the  urine  showed  it  to  be  cloud)\ 
acid,  no  sugar,  a  heavy  trace  of  albumin,  urea  2.7%.  No 
bile  was  present.  There  were  numerous  hyalin  casts  and 
calcium  oxalate  crystals;  numerous  bacteria  and  a  few 
leucocytes.  Cultures  from  this  urine  show  a  pure  culture 
of  the  bacillus. 

On  the  following  day  the  rabbit  improves,  eats  well,. 
and  weighs  1028  grams.  The  ear  is  still  swollen  and  a 
patch  of  dry  gangrene  appeared.  The  urine  contains  na 
albumin,  only  a  few  actively  motile  bacteria  and  a  few 
granular  casts.  Culture  again  shows  the  bacillus  in  pure 
culture.  The  rabbit  has  evidently  recovered  from  the 
illness  caused  by  the  injection  into  the  circulation,  and  is 
now  suffering  only  from  the  local  disturbance  in  the  ear. 
The  rabbit  made  a  complete  recovery. 

VII. — 5  c.c.  of  a  two  day  broth  culture  is  injected 
into  the  peritoneal  cavity  of  a  1446  gram  rabbit.  Six 
hours  later,  the  animal  appears  sick  and  does  not  eat.  It 
is  quite  but  moves  about  when  excited.  The  next 
morning  the  animal  was  found  dead.  Unfortunately 
parasitic  infection  of  the  liver  and  kidneys  obscured  the 
pathological  findings. 

The  results  of  experiments  on  animals  showed  the 
bacillus  to  be  toxic  for  guinea  pigs  and  to  a  less  degree 
for  rabbits.  The  bacillus  was  recovered  in  pure  culture 
from  all  the  organs.  Filtered  cultures  of  the  bacillus, 
produced  no  effect. 
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The  microscopical  examination  of  the  viscera  of  the 
guinea  pigs  showed  about  the  same  picture  in  each  in- 
stance. The  heart  shows  a  moderate  congestion  of  the 
blood  vessels,  especially  of  the  capillaries;  otherwise, 
normal.  There  is  slight  congestion  of  the  pidmonary 
blood  vessels. 

There  is  intense  congestion  of  the  liver,  especially 
of  the  portal  radicles.  The  liver  cells  show  acute  paren- 
chymatous and  marked  fatty  degeneration,  most  extreme 
in  the  central  part  of  the  lobule.  In  places  the  liver  cells 
are  almost  completely  destroyed.  The  bile  capillaries 
are  much  distended  and  there  is  marked  pigmentation  of 
the  liver  and  connective  tissue  cells.  Apparently  a 
hypersecretion  of  bile  is  present. 

The  blood  vessels  of  the  spleen  are  markedly  con- 
gested. There  is  recent  hyperplasia  in  the  lymph  fol- 
licles and  a  marked  pigment  deposit  in  all  the  pa- 
renchyma cells. 

In  the  kidney  there  is  a  general  injection  of  the 
blood  vessels,  notably  of  the  Malpighian  tufts  and  of 
those  surrounding  the  convoluted  tubules.  The  cells  of 
the  convoluted  tubules  are  granular  and  their  edges  are 
jagged  and  irregular.  In  many  cases  the  entire  cell  is 
broken  clown  into  fine  detritus,  found  filling  to  more  or 
less  degree  many  of  the  tubules.  Some  of  the  collecting 
tubules  contain  fairly  well  formed  hyalin  and  granular 
casts. 

The  brain  shows  marked  injection  of  the  blood 
vessels.  There  are  hemorrhages  into  several  of  the  peri- 
vascular spaces.  There  is  congestion  of  the  blood  ves- 
sels with  capillary  extravasation  in  the  cerebral  mem- 
branes. The  Purkinje  cells  of  the  cerebelkun  show 
finely  granular  chromatolysis  in   many  instances. 
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The  microscopical  chano-es  in  the  viscera  of  the  rab- 
bit are  very  similar  but  not  as  marked. 

The  picture  presented  by  the  original  case  was  that 
■of  an  acute  febrile  jaundice.  There  was  a  severe  general 
infection  which  must  have  caused  degenerative  changes 
in  the  liver  as  well  as  in  the  kidney  cells.  The  pro- 
longed weakness  and  the  general  muscular  pains  during 
convalescence  showed  that  the  infection  was  a  severe 
general  one. 

Experiments  with  a  bacillus  isolated  from  the  urine, 
showed  it  to  be  toxic  to  guinea  pigs  and  in  a  lesser  de- 
gree to  rabbits.  Acute  hepatitis  was  marked  in  all  cases 
that  came  to  autopsy.  Acute  nephritis  was  also  found. 
In  the  animal  which  survived  the  innoculation,  the  urine 
showed  bacteriuria  with  albumin  and  casts. 
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Discussion. 

Dr.  Harlow  Brooks  said  that  the  case  which  he 
had  originally  reported  had  followed  very  closely  the 
course  described  by  Dr.  Satterlee.  His  case,  however, 
had  died,  and  at  autopsy  the  changes  in  the  liver  had 
been  found  to  be  very  extreme,  almost  to  be  compared 
with  the  changes  in  acute  atrophy.  He  thought  that  the 
disease  was  very  badly  named,  since  the  name  would  im- 
ply that  the  disease  was  a  definite  and  specific  one.  Al- 
though there  was  a  great  similarity  in  the   cases   spoken 
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of  by  Dr.  Satterlee  by  no  means  all  cases  showed  the 
same  bacteria.  Dr.  Brooks  believed  that  almost  any 
bacteria  were  capable  of  producing  the  changes.  He  had 
noticed  that  there  were  very  few  cases  of  Weil's  disease  re- 
ported in  American  literature,  probably  due  to  the  fact 
that  there  were  a  great  many  cases  of  acute  jaundice 
with  albuminuria  and  presumably  with  bacteriuria  which 
were  not  reported  at  all.  He  had  himself  recently  seen 
a  case  which  had  -followed  the  eating  of  large  quantities  of 
lobster  salad.  Such  cases  usually  followed  the  eating  of 
contaminated  meats.  The  more  recent  work  on  the  dis- 
ease had  tended  to  confirm  the  idea  that  it  was  not  a  speci- 
fic disease  and  was  not  caused  by  a  specific  bacillus ;  but 
that  it  might  be  caused  by  a  large  group  of  bacteria. 
The  cases  were  apt  to  have  relapses.  In  regard  to  Dr. 
Satterlee's  having  been  unable  to  reproduce  the  jaundice 
in  the  experimental  animals,  Dr.  Brooks  said  that  he  had 
been  himself  unable  to  do  so.  He  thought  this  might 
be  due  to  the  fact  that  jaundice  was  rare  in  the  animals 
used  for  experiments.  He  had  never  seen  it  himself,  nor 
had  he  ever  seen  it  reported. 

Dr.  W.  H.  Park  asked  Dr.  Satterlee  exactly  what 
connection  he  believed  to  exist  between  the  bacteria,  the 
lesions  causing  the  acute  jaundice  and  the  bacteriuria. 
Did  he  think  the  bacteria  which  through  their  toxins 
excited  the  lesions  in  the  region  of  the  liver  passed  by 
the  blood  to  the  kidney;  or  had  there  not  probably  been 
either  an  increase  in  a  previous  latent  infection  of  some 
part  of  the  urinary  tract  or  the  starting  up  of  an  inde- 
pendent infection  through  the  influence  on  the  body  re- 
sistance of  the  infection  causing  the  jaundice? 

Dr.  Satterlee  said  that  as  far  as  could  see  there 
had  been  no  previous  disease  of  the  kidneys.  He  could 
not  say  positively  that  there  had  not  been  bacteria  there 
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before.      He  had  examined  the   urine   frequently  and   it 
had  showed  no  signs  of  bacteriuria. 

Dr.  Park  said  that  in  this  case  the  urine  seemed  to 
be  a  suitable  soil  for  the  growth  of  the  bacteria  found, 
since  they  continued  present  for  many  months  after  al} 
symptoms  had  abated  and  might  therefore  have  been 
present  in  small  numbers  before  without  having  produced 
any  noticeable  changes  in  the  urine. 


A  CASE  OF  BILHARZIA  H^MATOBIA. 

EUGENE    H.    POOL,    M.D. 

Dr.  Pool  presented  a  case  of  Bilharzia  ha^matobia; 
the  interest  of  which,  he  said,  was  due,  in  the  first  place, 
to  the  infrequency  with  which  the  trouble  was  seen  in 
this  part  of  the  world,  and  secondly,  to  the  interesting 
phenomenon  which  might  be  noted  under  the  microscope; 
namely,  the  development  of  the  embryo  from  the  ovum. 

The  patient  was  a  young  man,  twenty  years  of  age, 
an  Algerian  by  birth,  a  sailor  by  occupation.  When  he 
was  eight  years  of  age  he  went  to  Ismailia  on  the  Suez 
Canal,  Egypt,  and  remained  there  for  five  years.  During 
that  time  he  went  in  swimming  almost  daily,  both  in  the 
Suez  itself,  and  in  the  neighboring  streams  and  ponds. 
The  next  five  years  had  been  spent  on  a  Greek  ship  in 
the  Mediterranean.  He  had  left  this  vessel  two  years 
aoo  at  Marseilles,  and  there  he  contracted  oonorrhoea 
four  days  after  intercourse.  He  had  had  with  that 
attack  very  little  pain  and  frequency  of  micturition,  but 
had  had  a  characteristic  discharge  which  disappeared  at 
the  end  of  fifteen  days  under  urethral  injections.  A 
fortnight  later  he  went  back  to  Algiers  where   it   was   in- 
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tensely  hot,  and  shortly  after  reaching  the  country,  as  he 
supposed  on  account  of  the  intense  heat,  he  noticed  that 
all  of  his  urine  was  diffusely  red.  He  remained  in 
Algiers  for  three  or  four  months  and  the  condition  per- 
sisted. He  had  no  other  symptoms  and  was  able  to  go 
about  his  regular  occupations.  As  soon  as  he  left  the 
country  the  diffusely  bloody  urine  changed  to  the  char- 
acteristic ha;maturia  of  the  disease;  viz.:  after  he  had 
passed  a  normal  amount  of  a  fairly  normal  looking  amber 
colored  urine  and  when  the  bladder  was  apparently 
empty,  with  an  involuntary  spasm  there  was  discharged 
a  dram  or  two  of  a  thin  bloody  fluid.  This  condition 
had  persisted  up  to  the  present  time,  intermittently. 
The  man  spent  nine  months  in  Cuba,  and  for  the  last  six 
months  had  been  in  the  United  States.  At  the  present 
time  he  also  complained  of  indefinite  pain  in  the  loins 
and  of  a  feeling  of  weakness  which  prevented  him  from 
doing  any  earnest  work. 

The  physical  examination  showed  a  well  nourished 
young  man.  Examination  of  heart,  lungs,  abdomen, 
rectum,  etc.,  was  negative. 

The  following  was  the  report  of  the  examination  of 
urine: 

April  (Sth.  Volume  voided  in  twenty-four  hours, 
1950  c.c.  Reaction,  acid.  Color,  amber.  Sediment, 
moderate  in  amount,  reddish  white.  Specific  gravity, 
1.019.  Albumin,  trace.  Sugar,  negative.  Urea,  41.301 
grams  in  24  hours.  Indican,  no  excess.  Acetone,  nega- 
tive. Chloride,  13.6  grams  in  24  hours.  Phosphates,  no 
excess.  Examination  of  sediment  obtained  by  centrifuge 
showed:  blood,  very  small  amount  ;  pus,  small  amount; 
mucus,  small  amount  ;  extremely  few  hyaline  casts  ;  nu- 
merous squamous  epithelial  cells  ;  many  ova  of  the  Bil- 
harzia;  and  numerous  structureless  threads. 
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Examination  of  blood:  Red  cells,  3,340,000.  Hsemo- 
globin,  86%.  Leucocytes,  6,600.  Differential  count: 
Small  lymphocytes,  31.5%.  Large  lymphocytes,  6.5%. 
Polymorphonuclear  neutrophiles,  52.5%.  Eosinophiles, 
9.5%.  Dr.  Pool  also  exhibited  three  photomicrographs; 
the  first  showed  the  ovum  consisting  of  shell  inclosing 
the  embryo  (Fig.  1);  the  second  showed  the  egg  shell 
from  which  the  embryo  had  migrated ;  and  the  third,  the 
embryo  after  its  exit  from  the  shell.  (Fig.  2)  Under 
the  microscope  were  shown  specimens  of  the  patient's 
urine  containing  the  ova;  and  also  diluted  urine  in  which 
the  development  of  embryos  from  ova  was  in  progress. 


DIFFERENTIAL      LEUCOCYTE      COUNT      IN 
THE  EARLY  DAYS  OF  TYPHOID  FEVER. 

HENRY    A.     HIGLEY,    M.D., 

Brooklyn,  N.  Y. 

A  Study  from  the  Department  of  Pathology,  College  of  Physicians  and 
Surgeons,  Columbia  University,  New  York. 

The  present  knowledge  regarding  the  differential 
leucocyte  count  in  typhoid  fever  has  been  chiefly  obtained 
through  the  studies  of  Turck,  Naegeli,  Ouskow,  Thayer 
and  Winter.  From  their  observations  it  may  be  con- 
sidered as  definitely  settled  that  in  uncomplicated  cases 
of  this  disease,  the  polymorphonuclear  neutrophilic  leu- 
cocytes are  relatively  and  absolutely  decreased  while  the 
large  mononuclears  are  always  relatively  and  usually  also 
absolutely  increased  in  number.  Furthermore  the  small 
mononuclears  are  relatively  and  absolutely  decreased, 
normal  or  increased,  the  eosinophiles  being  both  rela- 
tively   and    absolutel)'    subnormal.        The    limits    within 
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which   these   variations   usually  occur   are,   however,   not 
accurately    settled    since    the   figures  given   by  different 
authors  vary  widely;  for  example,  the  average   relative 
reduction  of  polymorphonuclear  neutrophilics  as  observed 
in  ten  cases  by  Winter  is   nearly  10%  greater  than  that 
found   by  Thayer  in  a  like  number  of  cases, — the  obser- 
vations of  both  authors  having  been   made   with   substan- 
tially the  same  technic  and  at  the  same  period  of  the  dis- 
ease, namely  during   the   second   week.      It    is    generally 
supposed  and  stated,  moreover,  that  the  peculiar  relative 
variations  in  the  number  of  leucocytes  in  typhoid  fever  are 
first  manifest  during  the  second  week,    from  which   time 
on   they   increase  in  intensity  in  greater  or   less  degree. 
This  supposition  is  mainly  if  not  entirely  based  upon  the 
observations  of  Thayer  since  of  the  observers  above  men- 
tioned he  is  the  only  one  who  reports  examinations   pre- 
vious to  this  time, — that  is,  during  the  first  week  of   the 
disease.      He  reports  as  thus  examined  in  the  first  week 
twelve  cases  and  gives  the  following  average  figures  for 
the    percentages    of    the    various    leucocytes    present; — 
small  mononuclears,  12,9%";    large  mononuclears,  12.4%; 
polymorphonuclear  neutrophilics,  74%;  eosinophiles,  .5%. 
Curiously   enough,    in  these   cases    Thayer   has    not 
stated  the  grounds  upon  which  the   diagnosis  of  typhoid 
fever  was  made,  nor  the  facts  which   led  him  to  suppose 
that    the    counts    were,    in   truth,   made   during  the    first 
week  of  the  disease.      Furthermore,  the  counts  were  not 
made  individually  by  him  but  by  different  internes  at  the 
Johns   Hopkins   Hospital.       The    number    of    leucocytes 
counted    in    each    case    varied.       In   some    200  was    the 
number,  while  in  others  upwards  of  800  were  enumerated. 
I    do    not   bring  forward    these  facts  with   respect  to  Dr. 
Thayer's  counts  with  any  intent  or  desire   of  minimizing 
their  value, "which  is  great,  or  of  drawing  them  under  any 
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suspicion  whatsoever ;  but  simply  to  make  a  fair  state- 
ment concerning  the  conditions  under  which  they  were 
obtained  and  to  show  that  increased  observations  might 
demonstrate  his  conclusions  were  not  universally  applic- 
able and  to  be  applied  to  all  cases  of  typhoid  during  the 
first  week. 

In  view  of  all  the  circumstances,  therefore,  nearly 
two  years  ago  I  began  a  series  of  observations  upon  the 
differential  leucocyte  count  in  the  early  days  of  the 
disease,  utilizing  therefore  cases  as  they  from  time  to  time 
appeared  in  my  own  practice  or  in  those  other  physicians 
and  which  I  had  the  opportunity  of  examining.  I  should 
not  deem  it  worth  while  at  the  present  time  to  com- 
municate my  results,  but  for  the  fact  that  they  vary  quite 
markedly  from  those  found  by  Thayer  during  the  first 
week,  and  have  convinced  me  that  in  many  instances 
the  differential  leucocyte  count  which  may  be  called  char- 
acteristic of  typhoid  is  present,  contrary  to  general  sup- 
position, during  the  first  week  of  the  disease. 

Technic. 

The  blood  drop  was  obtained  in  the  ordinary  manner 
without  pressure. 

The  smears  were  made  by  the  cover  glass  method 
and  thinly  spread.  No  thick  smears  in  which  the  leuco- 
cytes were  entangled  in  masses  of  red  blood  cells  were 
used. 

In  staininor  the  smears  fone  cover  crlass  from  each 
patient  was  stained  with  Ehrlich's  Triacid  mixture  and 
the  other  with  either  Jenner's  or  Wright's  stain.  The 
manipulations  in  using  these  stains  were  as  follows: 

EJirliclis. — The  smears  were  fixed  by  exposing  them 
I  to  dry  heat  for  2  minutes  at  1(M)°-120°  C.     They  were  then 
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covered  with  the  stain  and  exposed  thereto  for  5  minutes. 
They  were  then  washed  off  in  distilled  water,  dried 
between  filter  paper  and  mounted  in  balsam. 

Jcnner  s. — The  smears  were  covered  with  the  stain 
and  exposed  thereto  for  2  minutes.  During  this  time 
they  were  protected  from  the  air  by  being  placed  in  small 
double  dishes.  They  were  then  washed  actively  in 
distilled  water,  dried  in  the  open  air  and  mounted  in 
balsam. 

Wright's. — The  smears  were  covered  with  the  stain 
and  exposed  thereto  in  the  open  air  for  1  minute.  Or- 
dinary tap  water  was  then  added  drop  to  drop  to  the  stain 
upon  the  smear  until  there  appeared  upon  the  surface  of 
the  same  a  yellowish  scum.  The  exposure  was  then 
continued  for  3  minutes.  They  were  then  washed  ac- 
tively in  tap  water,  dried  between  filter  paper  and 
mounted  in  balsam. 

In  making  the  counts,  a  tV  inch  oil  immersion  ob- 
jective and  a  mechanical  stage  were  used.  One  thousand 
leucocytes  were  counted  with  each  stain  ;  that  is,  in  all, 
two  thousand  leucocytes  from  each  patient.  The  count 
upon  each  cover  glass  was  made  without  interruption 
until  the  full  number  of  1000  was  counted.  If  interrup- 
tion unavoidably  occurred,  the  count  was  begun  over 
again. 

Differentiation  of  Leucocytes. 

It  is  not  necessary  in  this  place  to  consider  the  dif- 
ferentiation of  the  leucocytes  with  the  stains  which  were 
employed  in  this  work,  so  far  as  the  polymorphonuclear 
neutrophilics  and-  eosinyphiles  are  concerned,  since  no 
difficulty  attaches  to  the  same  with  anyone  who  has  had 
any  experience  in  the  examination  of  stained  blood 
smears.      It  is  a  fact,  however,  that  there  is  not  between 
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different  observers  a  precise  uniformity  concerning  the 
differentiation  of  the  small  from  the  large  mononuclears. 
For  this  reason  I  give  the  differentiation  which  has  been 
observed  in  these  studies  between  these  two  classes  of 
leucocytes. 

EhrlicJis. — Those  mononuclear  non-orranular  leuco- 
cytes  which  appeared  in  their  entirety  of  a  light  blue  or 
green  color  and  were  the  same  size  or  smaller  than  a  red 
blood  cell,  were  counted  as  small  mononuclears  and  in 
addition  all  those  mononuclear  non-granular  leucocytes 
which  showed  a  nucleus  of  a  light  blue  or  green  color 
surrounded  by  a  narrow  zone  of  buff  colored  protoplasm 
and  which  in  their  entirety  were  not  larger  than  a  red 
blood  cell.  All  mononuclear  non-granular  leucocytes 
which  were  larger  than  a  red  blood  cell  were  classified  as 
larofe  mononuclear.  In  most  of  these  the  nucleus  was 
round  and  symmetrical  in  form,  but  in  a  few  it  was  in- 
vaginated.  The  staining  properties  of  the  protoplasm 
of  the  large  mononuclears  varied.  In  the  vast  majority 
it  appeared  of  a  buff  color,  but  in  a  fczv  the  protoplasm 
was  poorly  stained  and  was  somewhat  indistinct. 

Jcnners. — Those  mononuclear  non-granular  leuco- 
cytes which  stained  blue  and  were  the  size  of  a  red  blood 
cell  or  smaller  were  reo^arded  as  small  mononuclear  leu- 
cocytes.  All  other  mononuclear  non-granular  leucocytes 
were  counted  as  large  mononuclears.  Some  of  these 
showed  a  light  blue  nucleus  surrounded  by  a  narrow  and 
more  or  less  uneven  rim  of  dark  blue  protoplasm. 

\Vrig]i( s. — Those  mononuclear  non-granular  leuco- 
cytes whose  nucleus  was  of  a  dark  purplish  blue  color  and 
whose  protoplasm  was  a  robin's  ^^^  blue,  were  counted 
as  small  mononuclears  provided  they  were  not  distinctly 
larger  than  a  red  blood  cell.  If  larger,  they  were  classi- 
fied as  large  mononuclears.      In  addition  those  cells  were 
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regarded  as  large  mononuclears  which  were  non-granular 
and  mononuclear,  the  nucleus  being  a  blue  or  lilac  and 
protoplasm  pale  blue  or  dark.  As  a  rule  these  latter 
leucocytes  were  larger  than  a  red  blood  cell,  but  in  a  few 
instances  they  were  smaller;  in  such  instances  they  were 
classified  as  small  mononuclears. 

Epitome  of  Cases. 

The  number  of  typhoid  cases  studied  was  sixteen. 
The  diagnosis  was  established  subsequent  to  the  count 
as  follow^:  in  seven  by  the  isolation  of  typhoid  bacilli  from 
the  feces,  using  the  Hiss  method;  in  six  by  the  presence 
of  a  positive  Widal  reaction  (1-20  or  above);  and  in 
three  on  a  clinical  basis  by  the  appearance  of  a  typical 
typhoid  roseola,  an  enlarged  spleen  and  a  typical  clinical 
course.  In  these  three  cases  circumstances  interfered 
with  the  carrying  out  of  either  a  Widal  or  isolation  test. 

In  studies  of  this  nature  after  having  established  the 
diao"nosis  of  the  cases  examined  beyond  the  peradven- 
ture  of  a  doubt,  it  becomes  necessary  to  demonstrate 
with  as  much  certainty  as  possible  the  fact  that  the  exam- 
inations made  were  in  reality  conducted  at  the  specified 
period  of  the  disease  to  which  claim  is  made.  In  a  dis- 
ease like  typhoid  fever  such  a  demonstration  becomes  at 
once  a  matter  of  the  greatest  difficulty.  When  all  the 
circumstances  in  connection  with  a  given  case  are  taken 
into  consideration  one  may  honestly  feel  that  he  is  deal- 
ing with  a  specified  period  of  the  disease  (such  as  in 
these  cases  the  first  week),  and  yet  to  prove  that  such  is 
the  case  often  becomes  well  nigh  an  impossibility.  To 
my  mind  there  is  but  one  factor  which  can  settle  such  a 
question  beyond  a  reasonable  doubt.  I  refer  to  the  date 
of  the  first  appearance  of  the  eruption.  Authorities  dif- 
fer   concerning  the    limiting  days  of  the  disease  within 
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which  roseola  may  first  appear.  ComparatiYely  fe\Y  giYe 
definite  figures.  Most  say  that  it  usually  first  appears 
during  the  latter  part  of  the  first  or  the  beginning  of  the 
second  \Yeek  and  that  it  may  precede  or  succeed  this 
period  by  a  fe\Y  days.  Osier,  ho\YeYer,  does  give  definite 
figures  and  says  from  the  7th  to  the  lUth  day.  While 
there  can  be  no  doubt  but  that  it  may  first  appear  a  few 
days  earlier  or  later  than  this  period,  I  nevertheless  be- 
lieve that  these  dates  may  be  regarded  as  practical  work- 
ing figures.  In  the  endeavor  to  establish  the  date  of  my 
examinations  I  feel  justified  in  accepting  them,  recogniz- 
ing that  they  are  not  infallible,  but  believing  that  they  con- 
stitute a  standard  from  which  conclusions  may  safely  be 
drawn.  Admitting  that  in  a  given  series  of  cases  the 
roseola  first  appeared  on  the  latter  of  these  days,  (the 
lOthj  if  it  can  be  shown  that  in  each  case  a  given  exami- 
nation was  made  at  least  three  days  previous  to  this  it 
would  appear  beyond  a  reasonable  doubt  that  such  an  ex- 
amination was  made  within  the  first  week  of  the  disease. 
Of  course  this  presupposes  that  each  case  was  seen  early 
and  that  frequent  and  careful  examinations  were  made  to 
detect  the  first  appearance  of  the  roseola.  In  all  of 
these  cases  such  frequent  and  careful  examinations  were 
made,  and  they  were  certainly  all  seen  early  in  the  course 
of  the  disease.  Nine  of  the  sixteen  cases  respond  to 
this  test — that  is,  the  differential  and  total  counts  were 
made  at  least  three  days  previous  to  the  first  appearance 
of  the  roseola.  Here  follows  a  detailed  consideration  of 
each  of  these  nine  cases: 

Case  I. — L.  H.  Age  25  years.  Fairly  characteris- 
tic prodromal  history  of  typhoid  fever.  Leucocyte 
counts  made  on  what  was  probably  the  third  day.  Even- 
ing temperature,  1**2. '2°  F.  Pulse,  92.  Characteristic 
typhoid    roseola    first  appeared   five   days  thereafter  on 
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what  was  probably  the  eighth  day.  Widal  reaction 
(1-20)  first  positive  on  what  was  probably  the  ninth  day. 
Previous  Widal  tests  had  been  made  on  the  third  and 
sixth  days.  No  attempts  were  made  to  isolate  typhoid 
'bacilli  from  the  feces  or  urine. 

Leucocyte  counts  made  on  day  above  indicated: 

Total  count,     -     5250; 
Differential  count; 

Jcnner's  Stain.     EJirlicli's   Triacid  Stain. 

Small  mononuclear,  22. 1^^                              19.3^ 

Large             "  VIA                               15.7 
Polymorphonuclear 

neutrophyilics,  62.3                                G2.0 

Eosinophiles,  3.1                                  3.0 

Basophilics  (Mast  Cells)  .1 

100.0^  100.0^ 

Case  IL — C.  B.  Age  15  years.  Fairly  character- 
istic prodromal  history  of  typhoid  fever.  Leucocyte 
counts  made  on  what  was  probably  the  third  day.  Even- 
ing temperature,  101.8°  F.  Pulse,  95.  Characteristic  ty- 
phoid roseola  first  appeared  four  days  thereafter  on  what 
was  probably  the  seventh  day.  No  Widal  tests  were  made. 
No  attempts  were  made  to  isolate  typhoid  bacilli  from 
feces  or  urine.  Spleen  first  detected  to  be  enlarged  in 
the  latter  part  of  the  second  week.  Subsequent  clinical 
course  typical  of  typhoid  fever. 

Leucocyte  counts  made  on  day  above  indicated: 

Total  count,     -     7200 ; 
Differential  count; 

Jennefs  Stain.     EJirlicWs   Triacid  Stain. 

Small  mononuclear,  21.2^                             22.8^ 

Large             "  19.4                               18.2 
Polymorphonuclear 

neutrophilics,  58.2                               57.4 

Eosinophiles,  1.0                                 1.6 

Basophilics,  (Mast  Cells)  .2 

100.0,^  100.0^ 
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Case  III. — A.  C.  Age  29  years.  Indefinite  pro- 
dromal history  of  typhoid  fever.  Leucocyte  counts  made 
on  what  was  probably  the  fourth  day.  Evening  tempera- 
ture, 103°  F.  Pulse,  98.  Characteristic  typhoid  roseola 
first  appeared  five  days  thereafter  on  what  was  probably 
the  ninth  day.  Widal  reaction  (1—40)  first  positive  on 
what  was  probably  the  fourteenth  day.  Previous  Widal 
tests  had  been  made  on  the  fourth  and  eighth  days.  No 
attempts  were  made  to  isolate  typhoid  bacilli  from  feces 
or  urine. 

Leucocyte  counts  made  on  day  above  indicated: 

Total  count,     -     5200 ; 
Differential  count; 

Jeiiner's  Stain.     EJirliclCs   Triacid  Stain. 

Small  mononuclears,  19.  T^  20.4^ 

Large              "  14.0  12.1 
Polymorphonuclear 

neutrophilics,  65.2  65.5 

Eosinophiles,  1.0                                  2.0 

Basophilics  (Mast  Cells)  .1 


100.05^  100.0^ 


Case  IY. — B.  N.  Age  21  years.  Characteristic 
prodromal  history  of  typhoid  fever  with  epistaxis.  Leu- 
cocyte counts  made  on  what  was  probably  the  fourth 
day.  Evening  temperature,  100.1°  F.  Pulse,  93.  Char- 
acteristic typhoid  roseola  first  appeared  four  days  there- 
after on  what  was  probably  the  eighth  day.  No  Widal 
tests  were  made.  No  attempts  were  made  to  isolate  ty- 
phoid bacilli  from  feces  or  urine.  Enlargement  of  spleen 
first  detected  on  the  twelfth  day.  Subsequent  clinical 
course  characteristic  of  typhoid  fever. 

Leucocyte  counts  made  on  day  above  indicated: 

Total  count,     -     6100; 
Differential  count; 
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Jcnner's  Stain. 

EJirlicJCs   Triacid  Stain. 

Small  mononuclears, 

9.2^ 

12.8^ 

Large 

28.1 

24. 1 

Polymorphonuclear 

neutrophilics, 

59.9 

61.7 

Eosinophiles, 

2  8 

1.4 

Basophilics  (Mast  Cei: 

Is) 

0.0 

100.0^  100.0^ 

Case  V. — A.  H.  Age  9  years.  Characteristic  pro- 
dromal history  of  typhoid  fever.  Leucocyte  counts 
made  on  what  was  probably  the  seventh  day.  Evening 
temperature,  102°  F.  Pulse,  97.  Characteristic  typhoid 
roseola  appeared  three  days  thereafter  on  what  was  pro- 
bably the  tenth  day.  Widal  reaction  (1-20)  first  positive 
on  the  thirteenth  day.  A  previous  Widal  test  had  been 
made  on  the  seventh  day.  Typhoid  bacilli  were  isolated 
from  the  feces  by  the  Hiss  method  at  the  first  attempt 
on  the  tenth  day,  and  from  the  urine  at  the  first  attempt 
on  the  twenty-third  day.  Urine  contained  albumin  but 
no  casts. 

Leucocyte  counts  made  on  day  above  indicated: 

Total  count,     -     5000; 
Differential  count: 


Jenner's  Stain. 

EJirlich's   Triacid  Stain. 

Small  mononuclears, 

11. Cjfo 

14:.2fc 

Large             ' ' 

2L2 

22.0 

Polymorphonuclear 

neutrophilics. 

63.5 

63.0 

Eosinophiles 

.8 

Basophilics  (Mast  Cell 

s) 

0.0 

100.0^  100.0^ 

Case  VL — M.  A.  Age  26.  No  prodromal  history. 
Onset  sudden.  Leucocyte  counts  made  on  what  was 
probably  the  fourth  day.  Evening  temperature,  101°  F. 
Pulse,  85.  Characteristic  typhoid  roseola  first  appeared 
four  days  thereafter  on  what  was  probably  the  eighth 
day.      No   Widal   tests  were   made.      No  attempts  were 
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made  to  isolate  typhoid  bacilli  from  feces  or  urine.  En- 
largement of  spleen  first  detected  on  the  seventeenth 
day.  Subsequent  clinical  course  was  typical  of  typhoid 
fever. 

Leucocyte  counts  made  on  day  above  indicated: 

Total  count,     -     4750 ; 
Differential  count; 

Jeiinefs  Stain.     EJirlicJCs   Triacid  Stain^ 

Small  mononuclears,  19.0^  20.2^ 

Large  "  28.4  29.3 

Polymorphonuclear 

neutrophilics,  51.1  49.1 

Eosinophiles,  1.4  1.4 

Basophilics  (Mast  Cells)  .1 0^0 

100.0^  100.0^ 

Case  VII. — J.  E.  Age  6  years.  No  prodromal 
history  of  typhoid  fever.  Leucocyte  counts  made  on 
what  was  probably  the  third  day.  Evening  temperature^ 
104°  F.  Pulse,  105.  Characteristic  typhoid  roseola  first 
appeared  five  days  thereafter  on  what  was  probably  the 
eighth  day.  Widal  reaction  (1-40)  first  positive  on  the 
twelfth  day.  Previous  Widal  tests  had  been  made  on 
the  third  and  eighth  days.  Typhoid  bacilli  first  isolated 
from  the  feces  by  the  Hiss  method  on  the  fifteenth  day. 
Similar  isolation  tests  had  been  made  on  the  eighth  and 
twelfth  days.  No  attempts  were  made  to  isolate  typhoid 
bacilli  from  the  urine. 

Leucocyte  counts  made  on  day  above  indicated: 

Total  counts,     -     9000; 
Differential  counts; 

Wrighfs  Stain.     Ehr lick's   Triacid  Stain. 

21.0^ 
26.9 

50.0 
2.1 

100.0^  100. 0,'^ 


Small  mononuclears, 

21.2^ 

Large 

26.3 

Polymorphonuclear 

neutrophilics, 

50.1 

Eosinophiles, 

2.4 

Basophilics  (Mast  Cells) 

0.0 
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Case  VIII.— H.  W.  Age  11  years.  Indefinite 
prodromal  history  of  typhoid  fever.  Leucocyte  counts 
made  on  what  was  probably  the  fourth  day.  Evening 
temperature,  102.5°  F.  Pulse,  100.  Characteristic  ty. 
phoid  roseola  first  appeared  five  days  thereafter  on  what 
was  probably  the  tenth  day.  Widal  reaction  (1— iO)  first 
positive  on  the  ninth  day.  A  previous  Widal  test  had 
been  made  on  the  fourth  day.  No  attempts  were  made 
to  isolate  typhoid  bacilli  from  the  feces  or  urine. 

Leucocyte  counts  made  on  day  above  indicated: 

"Total  count,     -     0000; 
Differential  count; 

Wright's   Stain.     Ehrlich's   Triacid  Stain. 

Small  mononuclears,  14.2^  14.1^ 

Large  "  23.3  23.1 

Polymorphonuclear 

neutrophilics,  60.0  60.4 

Eosinophiles,  2.2  2.4 

Basophilics  (Mast  Cells),       .3 


100.0^  100.0,'^ 


Case  IX. — N.  H.  Age  15  years.  Fairly  character- 
istic prodromal  history  of  typhoid  fever.  Leucocyte 
'Counts  made  on  what  was  probably  the  sixth  day.  Even- 
ing temperature,  103.6°  F.  Pulse,  lOH.  Characteristic 
typhoid  roseola  first  appeared  three  days  thereafter  on 
what  was  probably  the  ninth  day.  Widal  reaction  (1-40) 
first  positive  on  the  fifteenth  day.  Previous  Widal  tests 
liad  been  made  on  the  sixth  and  tenth  days.  No  at- 
tempts were  made  to  isolate  typhoid  bacilli  from  feces  or 
urine. 

Leucocyte  counts  on  day  above  indicated: 

"Total  count,     -     5500; 
iDilferential  count; 
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Wrighfs  Stain. 

Ehr lick's   Triacid  Stain. 

Small  mononuclears, 

15. 2r^ 

15.8^ 

Large             ' ' 

18.6 

18.7 

Polymorphonuclear 

neutrophilics, 

(U.l 

64.5 

Eosinophiles, 

2.0 

1.0 

Basophilics  (Mast  CeL 

Is), 

.1 

100.0^  100.0^ 

These  nine  cases  show  the  followuig  average  per- 
centages for  the  various  leucocytes  present.  In  com- 
puting the  averages,  I  have  utilized  the  counts  made  with 
Ehrlich's  triacid  stain.  The  averages  from  those  made 
with  Jenner's  and  Wright's  stains  show  only  a  variance 
of  a  fraction  of  1%  from  those  computed  from  smears- 
stained  with  Ehrlich's  mixture: 

Small  Large  Polymorphonuclear 

Mononuclears.       Mononuclear's,.       neutrophilics.         Eosinophiles. 

Vt.%ic      '  21.1^  59.4^  l.li 

The  lowest  and  highest  percentages  for  the  various, 
leucocytes  are  as  follows: 

Small  Large  PolymorpJionnclear 

Mononuclears.  Mononuclears.        neutropJiilics.  Eosinophiles^ 
Lowest,    12.8^              12.1^                        491.^  .8^ 

Highest,  22.8  29.3  65.5  3.0 

The  remaining  seven  of  the  sixteen  cases  from  a. 
consideration  of  the  history  and  the  clinical  symptoms  I 
believe  to  have  been  within  the  first  week  when  the 
leucocyte  counts  were  made.  I  cannot,  however,  demon-^ 
strate  beyond  a  reasonable  doubt  such  was  the  case.  I 
hence  include  them  in  this  report,  but  have  not  used  them- 
in  computing  the  averages.  The  following  is  a  detailed 
consideration  of  them. 

Case  I. — M.  A.  Age,  18  years.  Typical  prodromal 
history  of  typhoid  fever  with  epistaxis.  Leucocyte  counts, 
were  made  on  what  was  probably  the  sixth  day.    Evening; 
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temperature,  103.1°  F.  Pulse,  101.  No  characteristic 
typhoid  roseola  was  ever  observed.  Widal  reaction  ( 1-20) 
first  positive  on  what  was  probably  the  eighth  day.  A 
previous  Widal  test  had  been  made  on  what  was  probably 
the  sixth  day.  Typhoid  bacilli  were  first  isolated  from 
the  feces  by  the  Hiss  method  on  what  was  probably  the 
twelfth  day.  Typhoid  bacilli  were  never  isolated  from 
the  urine,  although  attemps  were  made  by  the  same  me- 
thod on  the  twenty-first,  thirtieth  and  forty-first  days. 

Leucocyte  counts  made  on  day  above  indicated: 

Total  count,     -     4850; 
Differential  count; 

Jcnnef  s  Stain.        EJirlicJis   Triacid  Stain. 

Small  mononuclears,  11.5^  16.2^ 

Large             "  21.1  18.1 
Polymorphonuclear 

neutrophilics,  62.3  63.5 

Eosinophiles,  2.0                                      2.2 

Basophilics  (Mast  Cells),  .1 


100.0,^  100.0,'^ 

Ca.se  II. — A.  W.  Age,  27  years.  No  prodromal 
history.  Leucocyte  counts  made  on  what  was  probably 
the  third  day.  Evening  temperature,  103.4°  F.  Pulse, 
109.  No  characteristic  typhoid  roseola  was  ever  ob- 
served. Widal  reaction  (1-40)  first  positive  on  what  was 
probably  the  tenth  day.  A  previous  Widal  test  had  been 
made  on  the  third  day.  No  typhoid  bacilli  were  ever 
isolated  from  the  feces  although  attempts  were  made  by 
the  Hiss  method  on  what  were  probably  the  third,  tenth, 
twelfth,  eighteenth,  twenty-sixth  and  thirty-fourth  days. 
No  typhoid  bacilli  were  ever  isolated  from  the  urine, 
although  attempts  were  made  by  the  same  method  on 
the  twenty-sixth  and  thirty-fourth  days.  The  case  ran  a 
characteristic  typhoid  clinical  course  with  an  enlarged 
spleen  and  the  Widal  reaction  (l-40j  remained  positive 
into  convalescence. 
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Leucocyte  counts  made  on  day  aboYe  indicated: 


Total  count,     -     5700; 

Differential  count; 

Jemicr's  Stain. 

Ehrlicli's   Triacid  Stain. 

Small  mononuclears, 

21. K 

20.0,< 

Large 

25.2 

23.9 

Polymorphonuclear 

neutrophilics, 

52.7 

54.1 

Eosinophiles, 

1.0 

2  0 

Basophilics  (Mast  Cells), 

0.0 

100.  Oj^  100. 0,'^ 

Case  III. — E.  M,  Age  22  years.  Characteristic 
prodromal  history  of  typhoid  fever.  Leucocyte  counts 
made  on  what  was  probably  the  fifth  clinical  day.  Even- 
ning  temperature,  1(>2.2°  F.  Pulse,  lUU.  Characteristic 
typhoid  roseola  first  appeared  two  days  thereafter  on 
what  was  probably  the  seventh  day.  Widal  reaction 
(1-20)  first  positive  on  the  twelfth  da)'.  Previous  Widal 
-tests  -had  been  made  on  the  fifth  and  seventh  days. 
Typhoid  bacilli  were  isolated  from  the  feces  by  the  Hiss 
method  on  the  tenth  day.  Typhoid  bacilli  were  never 
isolated  from  the  urine  though  attempts  were  made  by 
the  same  method  on  the  twenty-eighth,  thirtieth,  thirty- 
. second  and  thirty-eighth  days. 

Leucocyte  counts  made  on  day  above  indicated: 

Total  count,     -     4100; 
Differential  count; 

Jenncr's  Stain.       Ehrliclis   Triacid  Stain. 

^Small  mononuclears,       _  8.2^                                      9. If? 

Large              "  32.4                                      30.1 
Poly  morplionn  clear 

neutrophilics,  57. 6                                      59.2 

,  Eosinophiles,  1.7                                        1.6 

Basophilics  (Mast  Cells),  .1 

100.  Of?  100  ^i 

C.\SE   I\^ — D.  P.    Age  7  years.    Fairly  characteristic 
prodromal  typhoid  history.      Leucocyte    counts  made  on 
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what  was  probably  the  fifth  day.  Evening  temperature, 
101.8°  F.  Pulse,  108.  No  characteristic  typhoid  roseola 
was  ever  observed.  Typhoid  bacilli  first  isolated  from 
the  feces  on  what  was  probably  the  sixth  day  and  from 
the  urine  on  the  thirty-second  day.  Widal  reaction  first 
positive  (1-50)  on  what  was  probably  the  eighth  day. 
A  previous  Widal  test  had  been  made  on  the  fifth  day. 
A  complicating  measles  developed  on  what  was  probably 
the  ninth  day.  Total  leucocyte  count  on  this  day,  4500. 
A  differential  leucocyte  count  on  this  day  gave  the 
following  figures: 

Jeniier's  Stain.     EJirlicJi's  Triacid  Stain. 

Small  mononuclears,  9.8^  8.9^ 

Large             "  3.2  3.1 
Polymorphonuclear 

neutrophilics,  86.1  86.9 

Eosinophiles,  .0  1.1 

Basophilics  (Mast  Cells),  0.0 


100.0^  100.0^ 


Leucocyte  counts  on  day  above  indicated  (the  fifth): 

Total  count,     -     6750; 
Differential  count; 

Jenner's  Stain.     EJirlicJi's  Triacid  Stajn. 

Small  mononuclears,  19.8^                                  19.9^ 

Large             "  25.1                                    25.7 
Polymorphonuclear 

neutrophilics,  54.5                                    53.7 

Eosinophiles,  .5                                        .7 

Basophilics  (Mast  Cells),  0.0 

100.0^  100.0^ 

Case  V. — F.  A.  Age  30  years.  Indefinite  prodro- 
mal typhoid  history.  Leucocyte  counts  made  on  what 
was  probably  the  fifth  day.  Evening  temperature,  102.9'' 
F.  Pulse,  100.  Characteristic  typhoid  roseola  first 
appeared  two  days  thereafter  on  what  was  probably  the 
seventh    day.     Widal    reaction   (1-40)    first    positive  on 


LEUCOCYTE    COUNT    IN    TYPHOID    FEVER.  103 

what  was  probably  the  twelfth  day.  A  previous  Widal 
test  had  been  made  on  the  fifth  day.  No  attempts  were 
made  to  isolate  typhoid  bacilli  from  the  feces.  Typhoid 
bacilli  were  isolated  from  the  urine  by  the  Hiss  method 
at  the  first  attempt  on  the  thirtieth  day. 

Leucocyte  counts  made  on  the  day  above   indicated: 

Total  count,      -     4000; 
Differential  count; 

Wright's  Stain.     Ehr lick's   Triacid  Stain. 

Small  mononuclears,  16.2^                                 16.7^ 

Large             "  31.1                                  30.2 
Polymorphonuclear 

neutrophilics,  50.1                                   52.1 

Eosinophiles,  2.3                                     1.0 

Basophilics  (Mast  Cells),  .3 


100.0^  100.0^ 


Case  VI. — M.  M.  Age  21,  years.  Indefinite  prodro. 
mal  typhoid  history.  Leucocyte  counts  made  on  what 
was  probably  the  fifth  day.  Evening  temperature,  103.5° 
F.  Pulse,  112.  No  characteristic  typhoid  roseola  was 
ever  observed.  Widal  reaction  (1-10)  first  positive  on 
what  was  probably  the  fourteenth  day.  Previous  Widal 
tests  had  been  made  on  the  fifth  and  eleventh  days. 
No  attempts  were  made  to  isolate  typhoid  bacilli  from 
the  feces  or  urine.  Subsequent  clinical  course  was  typical 
of  typhoid  fever. 

Leucocyte  counts  made  on  day  above  indicated: 

Total  count,     -     7000; 
Differential  count: 


Wr 

■ight's 

Stain. 

Ehrlicli 

's  Triacid  Stain. 

Small  mononuclears. 

lO.V/c 

10.2^ 

Large 

24.9 

24.7 

Polymorphonuclear 

neutrophilics, 

()3.1) 

64.0 

Eosinophiles, 

1.0 

1.1 

Basophilics,  (Mast  Ce 

:11s), 

.1 

100.0^  100.0,^ 
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Case  VII. — E.  S.  Age,  1-4  years.  Fairly  charac- 
teristic prodromal  history  of  typhoid  fever.  Leucocyte 
counts  made  on  what  was  probably  the  fifth  day.  Even- 
ing temperature  102.4°  F.  Pulse,  100.  Characteristic 
typhoid  roseola  first  appeared  two  days  thereafter  on 
•what  was  probably  the  seventh  day.  Widal  reaction 
(1-20)  first  positive  on  the  same  day.  A  previous  Widal 
test  had  been  made  on  the  fifth  day.  Typhoid  bacilli 
were  isolated  from  the  feces  by  the  Hiss  method  at  the 
first  attempt  on  what  was  probably  the  eighth  day.  No 
.attempts  were  made  to  isolate  typhoid  bacilli  from  the 
urine. 

Leucocyte  counts  made  on  day  above  indicated: 


Total  count,       -     57i 

50; 

Differential  count; 

JfV; 

io;-/ifs  Stain. 

EJirlicJi' 

's   Triacid  Stain. 

Small  mononuclears. 

19.0^ 

19.2^ 

Large             ' ' 

18.9 

18.4 

Polymorphonuclear 

neutrophilics. 

60. 1 

60.5 

Eosinophiles, 

1.9 

1.9 

Basophilics  (Mast  Cells), 

.1 

100.0^  100.0^ 

If  the  average  figures  for  the  various  leucocytes  in 
these  seven  cases  are  computed  it  will  be  found  that  they 
do  not  materially  differ  from  the  averages  obtained  in 
the  nine  cases  which  precede  them. 

Summary. 

By  comparing  the  figures  found  in  the  nine  cases 
above  referred  to  with  those  of  Thayer  in  the  first  week, 
it  will  be  at  once  seen  that  the  relative  number  of  poly- 
morphonuclear neutrophilics  is  in  the  average  much 
lower  ( 14.H%)  while  that  of  the  large  mononuclears  is 
much    higher    (8.7%).        The    small    mononuclears    and 
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eosinophiles  also  show  somewhat  higher  figures,  but  the 
marked  decrease  in  the  polymorphonulear  neutrophilias 
is  principally  due  to  the  marked  increase  in  large  mono- 
nuclears. My  figures  more  nearly  correspond  so  far  as 
'  the  relative  number  of  polymorphonuclear  neutrophilics 
and  eosinophiles  is  concerned,  to  those  given  by  Winter 
as  found  by  him  in  ten  cases  during  the  second  week 
which  are  as  follows: 

Small  Large  Polymorphomiclear 

Mononuclears         ]\Iononnclcars.       neutrophilics.         Eosinophiles. 
5.8^  31.5^  61.4^  1.3^ 

In  endeavoring  to  account  for  the  marked  variance 
between  my  figures  and  those  of  Thayer,  it  might  be 
supposed  that  I  had  been  in  error  in  my  differentiation 
between  the  large  mononuclears  and  polymorphonuclear 
neutrophilics  and  had  counted  many  cells  among  the 
former  when  in  reality  they  should  have  been  classified 
among  the  latter.  This  thought  might  carry  great  weight 
provided  these  observations  had  been  made  upon  the 
blood  of  a  disease  like  diphtheria  which  we  know  from 
the  valuable  observations  of  Ewing  in  1895  shows  the 
presence  of  a  large  number  of  leucocytes  which  possess 
deficient  staining  properties,  so  that  in  the  polymorpho- 
nuclear neutrophilics  the  neutrophilics  granules  are 
poorly  stained  and  frequently  almost  entirely  absent, 
while  the  protoplasm  of  the  large  mononuclears  also 
stains  faintly.  It  might  be  supposed  that  in  examining 
stained  smears  of  such  a  blood,  the  presence  of  such  leu- 
cocytes would  cause  confusion  to  a  man  not  familiar  with 
Ewing's  work,  and  lead  him  to  misclassify  large  numbers 
of  polymorphonuclear  neutrophilics  and  large  mononu- 
clears. Now  as  a  matter  of  fact,  the  blood  of  typhoid 
fever  shows  the  presence  of  few  if  any  such  deficiently 
staining   leucocytes   and  all  who  have  busied  themselves 
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with  this  line  of  work  are  agreed  that  the  increase  in 
large  mononuclears  which  is  apparent  to  all  during  the 
middle  and  latter  part  of  the  disease,  is  principally  if  not 
entirely  due  to  an  increase  in  typical  large  mono- 
nuclear forms  which  could  not  be  misclassified  by  anyone 
who  has  had  any  experience  in  the  examination  of  stained 
blood  smears.  I  do  not  think,  therefore,  that  in  these 
observations  I  have  made  the  error  of  classifying  any 
polymorphonuclear  neutrophilics  among  the  large  mono- 
nuclears. The  only  other  supposition  which  could  reason- 
ably be  advanced  to  account  for  the  variance  in  these 
counts  is  that  in  reality  my  counts  were  made  later  in  the 
disease  than  I  claim.  This  point  I  have  covered  in  a 
previous  portion  of  this  article  and  I  believe  I  have  de- 
monstrated so  far  as  it  is  possible  that  my  counts  were 
made  during  the  first  week. 

If  my  opinion  be  correct,  the  value  of  the  differential 
in  combination  with  the  total  leucocyte  count  in  the 
early  diagnosis  of  the  disease,  becomes  a  matter  for 
serious  consideration.  I  do  not  propose  to  enter  into 
more  than  a  preliminary  consideration  of  this  phase  of 
the  subject,  because  of  the  limited  number  of  my  obser- 
vations. The  acute  diseases  which  usually  show  a  nor- 
mal total  leucocyte  count  or  a  total  hypoleucocytosis  and 
which  so  far  as  the  total  leucocyte  count  is  concerned 
would  have  to  be  differentiated  from  typhoid,  are  measles, 
Influenza,  pure  tubercular  infection  and  malaria.  From 
a  practical  standpoint,  however,  only  the  latter  two  of 
these  deserve  consideration  since  measles  and  influenza 
can  easily  be  excluded  upon  a  clinical  basis.  With  the 
differential  leucocyte  count  in  pure  tubercular  infection  I 
have  had  no  personal  experience.  So  far  as  I  am  able 
to  ascertain,  there  is  but  one  case  in  literature.  This  is 
a  case  of  acute  miliary  tuberculosis  and  is  cited  by  Cabot 
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in  the  last  edition  of  his  work.  Here  the  relative  number 
of  polymorphonuclear  neutrophilics  was  91.64%.  With 
the  differential  leucocyte  count  in  malaria  I  have  had  a 
small  experience  (seventeen  cases).  The  following  are 
the  total  and  differential  counts  found.  In  all  of  the 
cases,  malarial  organisms  were  abundantly  present  in  the 
blood.      The  number  of  leucocytes  counted  was  1000. 

Case  I.     Tertian.     Total  count,  4,500. 
Differential  count; 

Small  mononuclears, 
Large  "  ... 

Polymorphonuclear  neutrophilics, 
Eosinophiles,  .... 

Basophilics  (Mast  Cells), 

100.0  per  cent. 

Case  II.      Tertian.     Total  count,  16,000. 
Differential  count; 


Joiner's 

Stain. 

13.2 

per 

■  cent. 

32.4 

" 

54.0 

( ( 

.4 

( ( 

.0 

( i 

GoldJionis  Stain 

Small  mononuclears, 
Large             "                   ... 
Polymorphonuclear  neutrophilics, 
Eosinophiles,          .... 

1.0  per  cent. 
14.4 
.       84.0 
0.0 

100.0  per  cent. 

Case  IIL     Tertian.     Total  count, 
Differential  count; 

,  12,000 
Goldho7'n's  Stain. 

Small  mononuclears. 
Large              "                          .           .        . 
Polymorphonuclear  neutrophilics, 
Eosinophiles,          .... 

1.4  per  cent. 
21.6 

77.0 
0.0 

100.0  per  cent. 

Case  IV.     Tertian.     Total  count. 
Differential  count; 

5,000. 
Goldhorn's  Stain. 

Small  mononuclears. 
Large             "                    ... 
Polymorphonuclear  neutrophilics, 
Eosinophiles,          .... 

5.0  per  cent. 
.      18.1 
76.0 
0.0 

100.0  per  cent. 
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Case  V.     Tertian.     Total  count,  7,000. 

Differential  count; 

Wright's  Stain. 
Small  mononuclear,  .  ..         .  32.8  per  cent. 

Large  "  ....         42.0 

Polymorphonuclear  neutrophyilics,          .     25.0         " 
Eosinophiles,         .         ,         ,          .  .  .2         " 

100.0  per  cent. 

Case  VI.     Tertian.     Total  count,  6,000. 

Differential  count; 

Elirlich's   Triacid  Stain. 
Small  mononuclear,         .  .  32.4  per  cent. 

Large  "  .  .  19.0 

Polymorphonuclear  neutrophilics,         47.2         " 
Eosinophiles,         .  .  .  .  1.4         " 

100.0  per  cent. 

(A  blood  smear  made  from  the  same  patient  at  the  same  time 
and  stained  with  Wright's  stain  showed  a  large  number  of  malarial 
organisms.) 

Case  VIL     Tertian.     Total  count,  7,000. 

Differential  count; 

Wright's  Stain. 
Small  mononuclears,         .  .  .  6.2  per  cent. 

Large  "  ....  9.2 

Polymorphonuclear  neutrophilics,         .        84  4         " 
Eosinophiles,          .  .          .  .         ,  0.0         " 

Basophilics  (Mast  Cells),        .         .         .  .2 


100.0  per  cent. 


Case  VIH.     Tertian.     Total  count,  4,000. 

Differential  count; 

EJir Hell's   Triacid  Staii 
Small  mononuclears, 
Large  "  ... 

Polymorphonuclear  neutrophilics, 
Eosinophiles,  .... 

100.0  per  cent. 

(A  blood  smear  made  from  the  same  patient  and  at  the  same 
time  and  stained  with  Wright's  stain,  showed  the  abundant  pres- 
ence of  malarial  organisms.) 


17.0 

per 

cent. 

22.0 

i  1 

60.5 

1  i 

.5 

i  i 
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Case  IX.     Tertian.     Total  count,  4,000. 
Differential  count; 


Wrighfs  Stain. 

Small  mononuclears, 

4.0  per  cent. 

Large              "                        .         .         . 

49.0 

Polymorphonuclear  neutrophilics, 

47.0 

Eosinophiles,          .... 

0.0 

100.0  per  cent. 

Case  X.     Tertian.     Total  count, 

4,500. 

Differential  count; 

Wright's  Stain. 

Small  mononuclears, 

2.0  per  cent. 

Large             "                      ... 

35.0 

Polymorphonuclear  neutrophilics. 

61.5 

Eosinophiles,           .... 

1.5 

100.0  per  cent. 

Case  XL     Tertian.     Total  count 

,  11,000. 

Differential  count  ; 

]V?'ight's  Stain. 

Small  mononuclears, 

0.8  per  cent. 

Large             "                       ... 

37.8 

Polymorphonuclear  neutrophilics. 

52.2 

Eosinophiles          .          .          .          .          , 

3.2 

100.0  per  cent. 

Case  XIL     Aestivo-Autumnal. 

Total  count,  4,000, 

Differential  count; 

Wright's  Stain. 

Small  mononuclears, 

3.0  per  cent. 

Large             "                  ... 

43.0 

Polymorphonuclear  neutrophilics,     .. 

52.5 

Eosinophiles, 

1.5 

Case  XIIL     Aestivo-Autumnal. 
Differential  counts; 

Small  mononuclears. 
Large  "  .         .         . 

Polymorphonuclear  neutrophilics,     . 
Eosinophiles,  .... 


100.0  per  cent. 
Total  count,  11,000. 

IVright's  Stain. 
10.0  per  cent. 
15.8 
74.2 
0.0 

100.0  per  cent. 


no 
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Case  XIV.     Aestivo-Auturanal. 
JDiflferential  count; 

Small  mononuclears, 
Large  "  .         .         . 

Polymorphonuclear  neutrophilics, 
Eosinophiles,  .... 


Case  XV.     Aestivo-Autumnal, 
Differential  count; 

Small  mononuclears, 
Large  "  .         .         . 

Polymorphonuclear  neutrophilics, 
Eosinophiles,       .... 


Total  count,  G,500. 

Wrtg/it's  Stain. 
11.4  per  cent. 
12.5 
75.3 
.8 

100.0  per  cent. 

Total  count,  7,000. 

Wrighfs  Stain. 
10.1  per  cent. 

9.5 
80.0 
.4 
100.0  per  cent. 

Case  XVL    Aestivo-Autumnal.   Total  count,  5,000. 
Differential  count; 

Wrighfs  Stain. 
8.6  per  cent, 
15.4 
75.1 
.9 


Small  mononuclears. 
Large  "  .          . 

Polymorphonuclear  neutrophilics, 
Eosinophiles,       .... 


Case  XVIL     Quartan. 
Differential  count; 


100.0  per  cent. 
Total  count,  6,000. 


Wood's 

Stain. 

6.5  per 

cent. 

24.1 

1 1 

69.3 

( ( 

.1 

C  ( 

100.0  per 

cent. 

Small  mononuclears. 
Large  "  .          . 

Polymorphonuclear  neutrophilics, 
Eosinophiles,        .... 


From  a  consideration  of  the  differential  leucocyte 
counts  present  in  these  cases  of  malaria,  it  is  at  once  seen 
that  in  many  instances  of  this  disease  the  differential 
count  so  closely  simulates  that  present  in  many  cases  of 
typhoid  during  the  first  week  that  a  separation  is  im- 
possible. Certain  of  these  cases  of  malaria  (8  out  of  17) 
show  a  marked  relative  increase  in  the  polymorpho- 
nuclear neutrophilics  and  hence  could  be  easily  differen- 
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tiated  from  typhoid.  By  looking  over  them  it  will  be 
seen  that  as  a  rule  they  show  a  much  less  relative  number 
of  eosinophiles  than  do  the  typhoid  cases.  These  cases 
of  malaria  were  all  febrile  cases  and  the  smears  were 
made  at  the  time  they  appeared  for  diagnosis.  In  them 
the  relative  number  of  eosinophiles  was  almost  always 
below  1,5  per  cent  and  usually  below  1  per  cent,  while 
the  reverse  holds  true  for  the  typhoid  counts.  Just  how 
important  a  point  this  is  in  separating  the  differential 
counts  of  these  diseases,  I  do  not  know.  This  point  can 
only  be  determined  by  increased  observations. 

Conclusions. 

1.  Many  cases  of  typhoid  fever  contrary  to  general 
supposition  show  the  characteristic  differential  leucocyte 
count  within  the  first  week  of  the  disease. 

2.  The  definite  value  of  the  differential  leucocyte 
count  in  the  early  diagnosis  of  typhoid  fever  is  as  yet 
problematical ;  but  it  seems  certain  that  when  used  in 
addition  to  the  total  leucocyte  count,  more  information 
may  be  obtained  than  by  employing  the  total  count 
alone. 

In  conclusion  it  gives   me   pleasure   to  acknowledge 

my  indebtedness  to  Prof.  T.  Mitchell   Prudden  and   Dr. 

Francis  C.  Wood   for  valuable   suggestions   during   this 

work. 
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A  SIMPLE  METHOD    OF  OBTAINING    BLOOD 
FROM  THE   RABBIT. 

AUGUSTUS    WADSWORTH,    M.D. 

Dr.  Wadsworth  demonstrated  a  simple  method 
which  he  used  for  obtaining  blood  from  the  rabbit.  He 
said  that  although  he  had  usually  had  little  difficulty 
in  bleeding  rabbits,  there  were  animals,  especially  those 
anaemic  or  emaciated,  which  bled  with  great  difficulty 
from  the  ear  veins,  yielding  only  a  few  drops  at  the  most. 
His  experience  in  bleeding  rabbits  had  brought  out  the 
fact  that  there  was  less  difificulty  in  summer  than  in 
winter,  and  on  warm  than  on  cold  days,  and  when  the 
animal  was  tilted  head  downwards.  He  had  therefore 
adopted  the  method  of  warming  and  tilting  his  animals, 
which  brought  the  blood  into  the  peripheral  circulation 
and  distended  the  ear  veins.  Anaemic  and  emaciated 
animals  which  had  proved  refractory  yielded  under  these 
conditions  sufficient  blood  (five  c.c.  or  more)  for  most 
purposes.  After  having  tried  various  methods  of  warm- 
ing his  animals,  Dr.  Wadsworth  had  finally  adopted 
the  plan  of  putting  them  on  a  hot  water  bed.  An  ordi- 
nary commercial  rubber  bag,  sixteen  inches  square,  was 
partially  filled  with  hot  water  and  placed  cornerwise  on 
an  animal  tray.  The  animal,  placed  on  the  bag,  was  tied 
by  its  legs  to  the  angles  of  the  tray,  and  a  blanket, 
wrapped  around  the  bag  and  animal,  increased  the  sur- 
face in  contact  with  the  water  bag  and  kept  in  the  heat. 
The  rabbit  was  then  ready  to  be  tilted.  A  board  longer 
than  the  tray,  with  a  support  behind  by  means  of  which 
the  angle  might  be  varied,  and  in  front  two  right  angle 
hooks  screwed  about  six  inches  from  the  bottom  of  the 
board  to  hold  the  tray,  served  this  purpose  very  well. 
The  ear,  previously  shaved  and  sterilized   with  carbolic 
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solution  and  alcohol,  hung  down  below  the  tray  and  a 
longitudinal  incision  was  easily  made  with  a  sharp  knife 
in  the  distended  marginal  vain.  A  transverse  incision 
was  to  be  avoided  as  it  often  allowed  the  vain  to  retract 
in  its  sheath  and  might  sever  the  artary  which  accompa- 
nies the  vein.  A  dull  knife  or  a  clumsy  incision  was  apt 
to  injure  the  walls  of  the  vessels,  so  that  clotting  took 
place  in  the  lumen  of  the  vessels,  much  more  quickly 
then  if  a  clean  incision  were  made.  With  this  method 
twenty,  or  even  more,  c.c.  of  blood  might  easily  be  drawn 
at  one  time. 

Discussion. 

Dr.  James  Ewing  asked  Dr.  Wadsworth  whether  he 
had  tried  this  method  on  guinea-pigs. 
Dr.  Wadsworth  said  he  had  not. 


A    CONVENIENT     METHOD    FOR    GROWING 
AND  STORING  VIRULENT  PNEUMOCOCCI. 

AUGUSTUS    WADSWORTH,    M.D. 

Dr.  Wadsworth  called  attention  to  the  difficulty  of 
keeping  pneumococci  alive  and  virulent  for  any  length  of 
time  by  ordinary  culture  methods.  Any  method  which 
would  do  this  would  obviously  be  of  great  service  to  any 
one  conducting  a  long  series  of  experiments  with  this 
organism.  Other  observers  had  suggested  various  special 
media  with  which  this  might  be  accomplished. 

Washbourn  and  Eyre  had  used  agar  smeared  with 
rabbit's  blood  and  had  found  their  organism  alive  after- 
some  months.  Although  Dr.  Wadsworth  had  not  made  an 
extended  study  as  to  how  long  the  pneumococcus  might 
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in  exceptional  instances  remain  alive  and  virulent  under 
these  conditions,  he  had  frequently  found  such  tubes 
Sterile  after  a  few  weeks  and  therefore  could  not  rely  on 
this  method.  Bezancon  and  Griffon  had  suggested  the 
serum  of  young  rabbits  as  a  favorable  medium  for  grow- 
ing and  raising  the  virulence  of  the  pneumococcus,  for 
the  preservation  of  living  cultures  they  had  recommended 
the  serum  of  older  rabbits.  Guarniari  had  suggested 
a  nutrient  peptone  meat  infusion  medium  containing  4% 
gelatin  and  .3%  to  .4%  agar;  but  the  virulence  was 
maintained  for  only  five  to  fourteen  days  and  the  cultures 
were  not  viable  for  much  longer  periods. 

Dr.  Wadsworth  then  described  a  medium  which  in 
his  experience  had  given  more  certain  and  better  results 
than  any  he  had  as  yet  tried.  He  had  chanced,  while 
sterilizing  ascitic  or  pleuritic  sera  at  low  temperatures 
(60*^  to  70*^  C.),  to  obtain  in  one  instance  a  soft  jelly-like 
consistency  of  the  serum,  which  still  retained  its  original 
transparency.  Being  unable  to  obtain  this  a  second 
time  with  other  sera,  he  then  tried  adding  small  quantities 
■of  agar  (.3%)  to  the  ordinary  fluid  serum,  and  found  this 
made  a  very  good  substitute  for  the  transparent  semi- 
fluid serum.  The  serum  to  be  used  for  this  medium  was 
drawn  by  sterile  apparatus  into  sterile  flasks  and  tubed 
as  soon  as  possible.  This  was  done  to  avoid  the  usual 
intermittent  sterilization  at  low  temperatures  which  often 
clouded  the  serum  and  could  not  be  relied  upon  to  destroy 
the  spores  of  some  contaminating  organisms,  the  spores 
often  failing  to  develop  into  vegetative  forms  in  the  un- 
diluted serum.  A  dilution  of  the  tubed  serum  with  or- 
dinary nutrient  peptone  agar  in  the  proportion  of  about 
<3ne  part  of  agar  to  five  of  serum  gave  a  semi-fluid  medium 
which  served  all  practical  purposes.  Dr.  Wadsworth 
said  it  was  well  to  avoid  using  media  containing  glucose 
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or  Other  sugar  which  might  be  fermented  by  the  pneu- 
mococcus,  as  rapid  death  and  degeneration  of  the  cells 
took  place  in  such  media.  He  had  found  cultures  of 
pneumococcus  in  glucose  broth  dead  after  three  days' 
incubation. 

Compared  with  the  ordinary  agar  or  serum  agar 
tubes  the  advantages  were  obvious  and  numerous: — there 
was  practically  no  environmental  change  from  that  found 
in  the  body  fluids  of  the  animal ;  the  growth  was  less, 
compact ;  the  products  diffused  more  rapidly;  and  finally, 
subcultures  were  easily  made  with  the  platinum  loop  or 
with  capillary  pipettes  by  means  of  which  colonies  may 
be  transferred  from  any  part  of  the  tube  to  fresh  media. 

In  the  semi-fiuid  serum  the  pneumococcus  always 
grew  luxuriantly  along  the  puncture,  forming  colonies  of 
considerable  size,  if  allowed  to  reach  its  maximum 
growth.  Microscopical  preparations  from  such  cultures 
showed  less  degeneration  of  the  cells  than  in  ordinary 
media.  Furthermore,  capsules  were  formed  and  were 
readily  demonstrated  by  the  use  of  gentian  violet  and 
washing  with  20%  copper  sulphate,  as  recommended  by 
Hiss.  {Ce7itralblatt  f-  Bakt.,  igo2,  Bd.  XXXI,  p.  302.) 
Cultures  incubated  for  twenty-four  hours  or  less  and 
placed  in  the  ice  box  at  from  8'^'  to  10*^  C,  had  been  found 
to  be  alive  and  virulent  for  eight  or  more  months  in  the 
pure  serum  medium,  and  three  or  more  months  in  the 
serum  ao^ar  substitue  medium.  The  virulence  of  the 
pneumococcus  had  not  been  accurately  determined  but 
the  results  of  animal  inoculations  had  been  compared  at 
an  interval  of  three  months  in  the  case  of  the  growth  in 
the  serum  agar  tubes  and  had  failed  to  show  any  ap- 
preciable loss  of  virulence  in  1  c.c.  doses.  Peptone  broth 
subcultures  from  an  agar  serum  tube  stored  for  three 
months   in   the   ice   box,  in  doses   of   1  c.c.  had  killed  by 
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intrathoracic  inoculations  a  medium  sized  rabbit  in  about 
•eighteen  hours  with  the  usual  local  and  general  lesions 
oi  pneumococcus  infection. 

In  view  of  the  recent  researches  on  bacteriolysis,  and 
more  particularly  those  of  Walker  on  the  increase  in 
virulence  of  micro-ororanisms  when  orrown  in  the  sera  of 
specifically  immunized  animals,  such  a  medium  as  he  had 
shown,  Dr.  Wadsworth  thought,  might  become  of  con- 
siderable practical  service  if  only  the  blood  serum  of  the 
immunized  animal  be  substituted  for  the  ascitic  or  pleu- 
ritic fluids  he  had  used.  The  organisms  might  thus  be 
kept  in  the  sera  of  any  animal  for  which  it  had  become 
adapted  for  a  number  of  weeks  with  but  little  biological 

change. 

Discussion. 

Dr.  W.  H.  Park  asked  Dr.  Wadsworth  whether 
he  thought  that  the  bacteria  would  live  longer  in  a 
medium  so  prepared  than  they  would  if  it  contained  more 
agar.      He  had  himself  used  .7%  agar. 

Dr.  Wadsworth  said  he  thought  that  the  ad- 
vantages of  having  the  medium  as  fluid  as  possible  were 
that  one  could  get  at  the  colonies  more  easily  and  that 
it  allowed  growth  to  spread  out  into  the  medium.  On 
pure  theory  he  thought  that  if  the  products  of  the  or- 
_ganisms  were  allowed  to  diffuse  through  the  media,  the 
organisms  might  perhaps  retain  their  viability  and  viru- 
lence longer  than  on  solid  media  ;  but  he  did  not  know 
what  the  results  of  experiments  would  show  in  regard  to 
this.  He  thought  the  pure  serum  was  preferable  to  the 
agar  serum.  In  other  tubes  of  pure  unhealed  fluid  serum 
which  were  kept  some  time  and  had  evaporated  to  a 
semi-fluid  consistency,  the  pneumococcus  apparently  re- 
mained alive  and  virulent  for  a  considerable  time  as  in 
the    other  tubes,  thou^-h   accurate   observations   had  not 
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been  recorded.  He  did  not  know  just  how  long  the 
virulence  might  be  sustained  in  these  tubes.  He  sug- 
gested that  the  less  the  serum  was  diluted  the  better. 


Dr.  N.  E.  Ditman  read  a  preliminary  report  on  the 
Quantitative  Estimation  of  Albumin  in  the  Urine,  espe- 
cially with  regard  to  the  method  of  Wassilyew.  The 
paper  will  be  published  in  detail  later. 

Dr.  F.  C.  Wood  said  that  he  thought  the  method 
which  Dr.  Ditman  had  just  described  promised  to  be  an 
excellent  one.  Wassilyew's  paper  had  been  practically 
buried  in  the  Russian  journals  and  the  method  had  never 
been  much  used.  The  whole  technique,  however,  was  so 
simple  and  the  results  so  accurate  that  he  thought  it  an 
excellent  clinical  method  for  the  determination  of  albu- 
min. No  care  was  required  in  neutralizing  the  urine  and 
in  two  or  three  minutes  a  determination  could  be  ob- 
tained. Dr.  Ditman  would  pursue  the  matter  further, 
especially  with  the  urines  containing  higher,  albumoses  in 
order  to  see  how  much  these  albumoses  influence  the  re- 
actions, the  tabulated  results  showing  only  globulins  and 
albumins. 
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THE  DYSENTERY  BACILLUS  IN  A  SERIES  OF 
CASES    OF    INFANTILE    DIARRHOEA. 

MARTil.V    WOLL.STEIN,     M.D., 
Fellow  of  the  Rockefeller  Institute  for  Medical  Research. 

The  systematic  bacteriological  study  of  the  stools  in 
cas  :is  of  diarrhoea  in  infants  and  young  children,  following 
the  observations  of  Duval  and  Bassett  (1 ),  was  begun  in 
October,  19<>2,  with  the  view  of  determining  the  pres- 
ence or  absence  of  the  Bacillus  dysenteriae  (Shiga)  in  all 
cases  of  diarrhoea,  and  whether  any  special  group  of 
clinical  symtoms  characterizes  the  cases  in  which  the 
organism  is  found. 

The  material  at  the    New   York    Foundling   Asylum 

(1)  Aiiwricau  Medicine.     September  Ki,  190:.'. 
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having  been  placed  at  the  disposal  of  the  Rockefeller 
Institute,  through  the  courtesy  of  the  Medical  Board, 
the  cases  sent  to  the  ward  for  gastrointestinal  diseases 
were  examined  as  they  came,  without  selection  as  to 
previous  condition  or  disease.  The  occasion  to  study 
cases  occurring  during  the  winter  months  was  considered 
especially  interesting,  as  helping  to  establish  the  identity 
of  this  class  of  infantile  diarrhoeas  with  the  more  frequent 
cases  occurring  durinof  the  summer  months. 

One  hundred  and  fourteen  cases  were  studied,  of 
which  one  occurred  at  the  New  York  Infant  Asylum, 
three  at  the  Nursery  and  Child's  Hospital,  fifty  at  the 
Babies'  Hospital  and  sixty  at  the  Foundling  Asylum. 

The  technique  used  was  that  recommended  by  Dr. 
Flexner  and  his  pupils.  The  stools  were  obtained  as 
fresh  as  possible;  where  blood  and  mucus  were  present 
some  was  carefully  taken  on  a  sterile  swab  or  platinum 
loop  and  suspended  in  neutral  broth  or  peptone  water. 
From  this  suspension  agar  plates  were  poured  at  once  or 
within  an  hour.  Duval  found  that  the  dysentery  bacillus 
grows  more  profusely  on  agar  that  is  slightly  acid  in 
reaction  and  throughout  this  work  such  a  medium  was 
used.  After  the  plates  had  been  in  the  thermostat  for 
twenty-four  hours  a  number  of  glucose  agar  tubes  were 
inoculated  from  them,  and  twenty-four  hours  later  the 
gas  producing  organisms  were  rejected.  From  the  tubes 
without  gas  transplants  were  made  to  plain  acid  agar, 
and  then  the  bacilli  were  tested  as  to  their  reaction  with 
serum  from  a  horse  immunized  with  the  Flexner  Manila 
organism.  This  serum  was  obtained  first  from  Dr.  Park 
and  later  from  Dr.  Flexner.  Finally,  the  two  varieties 
of  anti-dysenteric  serum  sent  by  Dr.  Flexner  to  the 
Babies'  Hospital,  for  the  treatment  of  dysentery  patients, 
were  used.     One  of  these  is  the  "Harris",   the  other  the 
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*'Shiga"  serum.  Bacilli  giving  a  positive  reaction  in  a 
dilution  of  1-50  were  tested  with  both  sera  in  dilutions 
up  to  1-3U00. 

Stools  from  healthy  infants  were  examined  in  ten 
cases.  The  dysentery  bacillus  was  not  found.  Ten 
newly  born  infants  were  studied  at  the  Lying-in  Hospital; 
the  stools  being  examined  repeatedly  from  the  age  of 
twelve  hours  to  eight  days.  In  no  instance  was  the 
dysentery  bacillus  present. 

Conversely,  no  case  from  which  the  stools  contained 
blood  as  well  as  mucus  failed  to  show  the  dysentery 
bacillus  in  culture;  but  many  of  the  negative  cases  con- 
tained large  quantities  of  mucus  and  undigested  food, 
without  blood.  It  would  seem  that  the  tendency  in 
cases  of  infection  with  the  Bacillus  dysenteriae  is  toward 
the  classical  picture  of  dysentery  as  regards  the  clinical 
symptoms. 

Of  the  one  hundred  and  fourteen  cases  studied,  the 
dysentery  bacillus  was  found  in  thirty-nine.  The  ages  of 
the  children  varied  from  five  weeks  to  four  years;  but 
only  twenty-one  were  over  one  year  old,  and  seven  over 
two.  The  ages  of  the  thirty-nine  positive  cases  were  as 
follows: — 

2  months 3 


3 
5 

G 
7 
8 
10 
11 
13 
13 
15 
18 
21 


2  years   3 

3  " 1- 


-39 
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Thus,  twenty-seven  were  under  one  year  old,  and 
nine  were  under  six  months;  while  eight  were  between  one 
and  two  years  old,  and  four  over  two.  Of  these  positive 
cases,  twenty-eight  died;  two  are  still  under  observation; 
one  left  the  hospital  improved,  but  not  well;  and  eight 
were  cured. 

The  character  of  the  stools  varied  greatly.  Blood 
appeared  in  twenty,  usually  as  small  specks  mixed  with 
or  streaking  the  mucus,  and  not  in  every  stool.  In  three 
cases  fluid  blood  was  present,  and  many  stools  consisted 
entirely  of  blood  and  mucus.  In  every  case  mucus  was 
passed,  usually  in  very  large  amounts;  curds  and  undi- 
gested food  were  also  frequent.  The  stools  varied  from 
two  to  nine  in  twenty-four  hours;  were  in  most  cases 
green  in  color;  and  accompanied  by  marked  tenesmus  in 
five  instances.  The  absence  of  this  symptom  in  a  large 
number  of  cases  is  due,  in  part  at  least,  to  lack  of  obser- 
vation. In  uncomplicated  cases  the  temperature  ranged 
from  9(S"  to  1<>3"  F.,  there  being  an  initial  rise;  but  in  nine 
cases  it  never  rose  above  100.8°  F.  The  fatal  cases  ran 
their  course  in  three  days  to  six  weeks;  by  far  the  greater 
number  dying  during  the  first  or  early  in  the  second 
week.  Only  three  lived  four  weeks  or  more.  Recovery 
took  place  after  one  to  four  weeks. 

The  bacillus  isolated  from  these  cases  is  a  short, 
non-motile  rod  with  rounded  ends,  sometimes  almost 
coccoid  in  form,  occurring  singly  or  in  pairs.  It  is  Gram 
negative,  and  does  not  liquefy  gelatine  nor  coagulate 
milk.  No  gas  is  formed  in  glucose,  saccharose,  nor 
lactose  media.  On  agar  plates  the  superficial  colonies 
are  pearly  white, — characteristically  so.  Microscopically 
they  are  round,  finely  granular,  and  have  regular  edges 
which  become  irregular  after  forty-eight  hours.  The 
deep  colonies  are  round  or   lenticular,   also  granular   and 
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at  first  regular.  Agar  slants  are  dry,  irregular  at  the 
edges,  cream  white  in  color,  and  spread  but  little  beyond 
the  line  of  inoculation.  Neutral  broth  becomes  cloudy, 
and  a  fine  granular  precipitate  forms.  Two  of  my 
cultures  form  a  thin  pellicle  after  five  to  six  days,  com- 
parable to  that  described  by  Hiss  (1)  in  the  case  of  the 
Bacillus  "Y". 

No  pellicle  is  developed  by  any  of  the  other  dysen- 
tery bacilli  isolated  in  this  series.  Indol  is  formed  in 
dextrose-free-broth  after  three  days.  In  some  individuals 
seven  days  elapse  before  the  reaction  appears.  One 
bacillus  (S.  A. )  isolated  from  the  second  case  studied  at  the 
Foundling  Asylum,  forms  no  indol  at  any  time.  This 
culture  is  the  only  one  of  the  thirty-nine  in  my  series 
which  does  not  ferment  mannite,  maltose  and  raffinose. 
In  this  and  in  its  serum  reactions  it  agrees  with  the  Shiga 
and  New  Haven  (Flexner)  cultures  used  for  control,  and 
for  which  I  am  indebted  to  Dr.  Park  (2).  All  the  rest 
form  acid  in  the  presence  of  mannite,  raffinose  and 
maltose,  as  well  as  levulose,  galactose  and  glucose. 

The  agglutination  reactions  are  fairly  uniform.  All  the 
bacilli  react  with  the  Flexner  Manila  ("Harris")  serum  in 
dilutions  of  1-50  to  l-800()  and  with  the  Shiga  serum  up 
to  1-200  only.  The  culture  S.A.  which  does  not  ferment 
mannite,  reacts  with  the  Shiga  horse  serum  in  dilutions  of 
1-3000,  as  do  the  Shiga  and  New  Haven  cultures.  With 
the  "Harris"  serum  it  reacts  in  1-500,  as  also  do  the 
Shiga  and  New  Haven  (Flexner)  bacilli. 

(1)  Hiss:  Transactions  of  the  New  York  Pathological  Society,  Jan.  1903. 
Medical  News,  1908,  p.  289. 

(2)  The  case  from  which  this  organism  came  was  a  boy  of  five  months, 
whose  stools  consisted  entirely  of  blood  and  mucus.  Tenesmus  was  marked. 
He  died  on  the  third  day,  his  blood  having  given  a  negative  reaction  a  few 
hours  before  death.     He  had  never  been  outside  of  New  York  Citv. 
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The  blood  reactions  in  young  infants  are,  at  first 
sight,  uncertain  in  their  appearance.  On  closer  study 
they  are  seen  to  agree  with  the  observations  made  by 
others  in  adult  cases.  Thus  they  were  absent  altogether 
in  twelve  cases;  in  six  others  the  blood  could  not  be  ob- 
tained. In  the  remaining  twenty-one  a  good  reaction 
was  present  as  follows: — 

On    the    1st  daj'  in  1  case 


3rd 

'   1  " 

4  th 

"   2  cases 

()th 

"   2   " 

7  th 

"   3  " 

8  th 

"   3  " 

9  th 

"   1  case 

13  th 

"   1   " 

In  seven  cases  the  reaction  was  present  only  after 
the  injection  of  antidysenteric  sera;  the  serum  having 
been  given  on  the  third,  fourth,  fifth,  sixth,  (two  cases) 
eighth,  and  fourteenth  days,  and  the  blood  having  been 
found  negative  before  that  time. 

Rosenthal  (1)  testing  the  agglutinations  in  thirty 
adult  dysentery  patients  in  Moscow,  found  the  reaction 
absent  during  the  first  week,  strong  from  the  tenth  to 
the  twelfth  days,  and  diminishing  during  the  fourth  and 
fifth  weeks,  the  fifty-second  day  being  the  latest  time  at 
which  he  found  it.  In  several  fatal  cases  it  was  weak  or 
entirely  absent.  Leonard  Rogers  (2)  also  found  it 
present  from  the  sixth  day  on,  but  least  marked  under 
ten  days.  Of  the  twelve  positive  cases  which  gave  no 
serum  reaction  in  my  series,  two  died  on  the  third 
day,  one  each  on  the  fourth,  fifth,  and  sixth  days,  two  on 
the  seventh  da)-,  and  two  on  the    twelfth;   one   mild  case 

(1)  Rosenthal:   Deutsche  Med.    Wochensehr.     February  5,  1903. 

(2)  Rogers,    The  Indian  Medical  Gazette.     February  1903. 


DYSENTERY    BACILLUS  IN   INFANTILE    DIARRHOEA.       125 

recovered  in  one  week  and  one  case  died  after  two  weeks. 
So  that  of  the  twelve  positive  dysentery  cases  which 
gave  no  serum  reaction,  eight  lasted  one  week  and 
three  were  over  with  in  two  weeks. 

The  reactions  were  made  with  the  bacillus  obtained 
from  the  case,  with  that  isolated  from  the  first  case  ex- 
amined (F.  M.),  and  with  the  stock  "Harris"  and  "Shiga" 
cultures.  No  reaction  was  obtained  with  the  blood  of 
any  case  and  the  Shiga  organism.  One  hour  was  the 
time  limit  used. 

Within  twenty-four  hours  after  an  injection  of 
"Harris"  (Flexner  Manila)  serum,  an  excellent  reaction 
was  obtained  in  five  cases,  in  dilution  of  1-50  and  1-100. 
Eight  days  later  the  reaction  was  good  in  two  cases, 
in  1-500  with  the  "Harris"  bacillus;  negative  at 
all  times  with  Shiga.  In  one  instance  the  reaction 
was  complete  in  two  hours  on  the  twenty-seventh  day 
after  the  serum  had  been  administered,  when  the  child 
was  discharged.  Another  child  left  the  hospital  twenty 
days  after  the  inoculation,  her  blood  giving  a  positive  re- 
action in  1-1 00,  Neither  case  had  given  a  positive 
blood  reaction  before  the  administration  of  the  serum, 
fourteen  and  eight  ilays  respectively  after  the  onset  of 
the  diarrhoea. 

In  one  of  the  other  positive  cases  the  serum  reaction 
was  positive  for  a  period  of  one  week  and  was  not  pre- 
sent again  until  death  occurred  two  weeks  later.  Again, 
it  was  present  from  the  seventh  day  until  death  on  the 
twenty-second.  In  another  instance  it  was  complete  in 
one  hour,  in  dilutions  of  1-500,  for  a  period  of  two 
months,  when  the  child  died,  the  stools  having  been 
formed  and  good  for  three  weeks.  In  one  case  which 
recovered    without    serum    treatment    the   blood    eave  a 
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positive  reaction  for  sixteen  days,  and  in  another  infant 
for  four  weeks. 

The  bacilH  were  most  numerous  in  the  stools  con- 
taining blood  and  mucus,  but  they  were  also  found  in 
those  which  consisted  of  fecal  matter  with  only  a  small 
amount  of  mucus. 

Rosenthal  (1)  found  the  Bacillus  dysenteriae  not 
present  in  the  stools  later  than  the  twenty-first  day,  and 
that  in  but  one  case.  In  the  present  series  the  organism 
was  isolated  from  the  colon  at  the  autopsy  three  weeks 
after  the  onset  of  the  disease,  in  two  cases.  It  was  not 
present  at  autopsy  nineteen  days  after  the  onset  in  one 
case,  and  in  the  third  week  in  two  others.  During  life  it 
had  disappeared  on  the  twenty-fourth  day  from  the  stools 
of  one  child.  In  two  cases  treated  with  "Harris"  anti- 
dysenteric  serum,  the  bacilli  were  not  present  on  the 
fifteenth  day  (nine  days  after  the  injection)  and  on  the 
twenty-first  day  (fifteen  days  after  injection)  respectively. 
The  stools  were  good.  In  a  third  case  the  bacilli  were 
found  in  the  stools  twenty  days  after  the  serum  had  been 
given  and  twenty-nine  days  after  the  onset  of  the  disease. 
They  had  disappeared  two  days  later.  That  they  may 
be  present  for  a  period  of  two  months  after  the  onset  of 
an  attack  may  be  inferred  from  the  following  case: 
Among  the  children  examined  as  a  matter  of  routine  in 
the  gastro-enteritis  ward  at  the  Foundling  Asylum,  was 
a  girl  of  ten.  months  in  fairly  good  condition.  Her 
stools  were  yellow,  smooth,  and  good,  with  a  trace  of 
mucus  occasionally.  From  one  such  the  Bacillus  dysen- 
teriae was  isolated,  rather  to  the  surprise  of  everyone. 
Her  blood  gave  an  excellent  reaction  in  1-lUO  with  the 
Flexner  ("Harris")  bacillus;  not  with  the  Shiga  nor  with 
B.  coli  communis.     Two   months  before  the  present  ob- 

(1)  loc.  cit. 
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servation  she  had  had  an  attack  of  diarrhoea  for  three 
weeks,  with  four  green  and  mucus  stools  per  day.  No 
blood  was  passed  at  any  time.  The  child  went  out  to 
board,  and  six  months  later  was  reported  to  be  in  good 
condition,  without  intestinal  disturbance  during  that 
time. 

The  Bacillus  dysenteriae  was  not  found  at  autopsy  in 
the  heart's  blood  nor  in  any  viscus  in  five  of  my  cases, 
which  died.  A  septicaemia  due  to  the  Bacillus  dysenteriae 
seems  to  be  a  rare  occurrence.  Rosenthal  (1)  found  one 
such  case  among  fourteen  autopsies.  Duval  and  Bassett 
succeeded  in  cultivating  the  bacillus  from  the  mesenteric 
glands  and  liver  in  only  one  case.      (2) 

Infection  in  the  hospital  occurred  in  several  in- 
stances, both  at  the  Foundling  Asylum  and  at  the 
Babies'  Hospital.  One  acute  case  is  of  especial  interest: 
C.  S.,  a  female  infant  of  ten  months,  convalescing  from 
pneumonia,  was  well  nourished,  without  fever,  and  doing 
well.  There  were  three  cases  in  the  ward  from  which 
the  Bacillus  dysenteriae  had  been  isolated,  when  the  child 
developed  diarrhoea  quite  suddenly,  accompanied  at  once 
by  marked  prostration  and  a  temperature  of  108°  F.  The 
stools  were  small,  never  more  than  four  in  number,  and 
consisted  of  green  fecal  matter,  mucus,  and  a  few  specks 
of  blood.  From  one  of  the  stools,  on  the  second  day, 
the  Bacillus  dysenteriae  was  isolated  with  ease,  the  colo- 
nies being  numerous  on  the  plates.  The  blood  gave  a 
negative  reaction  on  the  second  and  third  days,  positive 
in  1-50  on  the  fourth  and  sixth.  Death  came  on  the 
seventh  day. 

The  second  case  (J.  M.),  was  that  of  a  poorly  de- 
veloped child  two  years   old.      There   was    no   history   of 

(1)  loc.  cit. 

(2)  loc.  cit. 
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any  diarrhoea,  and  she  had  one  soft,  brown  stool  a  day. 
At  this  time  the  stools  of  every  case  in  the  ward  were 
being  examined  in  order  to  determine  whether  the  Bacil- 
lus dysenteriae  were  present  in  cases  which  gave  no  sym- 
toms.  Only  gas  producing  bacilli  were  isolated  in  her 
case  however.  Two  days  later  her  stools  became  thin, 
yellow,  four  in  number,  with  mucus  and  a  little  blood. 
The  Bacillus  dysenteriae  was  isolated  on  the  first  day 
and  the  child's  blood  gave  an  excellent  reaction  in  a  dilu- 
tion of  1-50.  It  continued  positive,  to  the  day  of  her 
death  two  months  later,  in  dilutions  of  1-500,  blood  and 
mucus  having  disappeared  from  the  stools  three  weeks 
before.  The  blood  reactions  were  obtained  with  various 
strains  of  the  Bacillus  dysenteriae  from  other  cases  in  this 
series,  but  with  the  Shiga,  colon,  typhoid,  and  paratyphoid 
bacilli  the   child's  blood  was  invariably  negative  in  1-50. 

In  two  cases  of  pneumonia  occurring  on  the  floor 
below  that  on  which  the  dysentery  cases  were  kept,  the 
stools  became  frequent  (seven  per  day)  and  contained 
much  mucus,  but  no  blood.  Dysentery  bacilli  were  pre- 
sent in  large  numbers.  Death  occurred  three  and  twelve 
days  respectively  after  the  onset  of  the  diarrhoea.  In 
the  absence  of  any  positive  previous  history  it  is  impossi- 
ble, of  course,  to  state  whether  the  dysentery  occured  as 
a  terminal  infection,  as  is  rational,  or  whether  a  pre- 
vious, infection  was  stimulated  to  an  exacerbation 
by  the  intestinal  irritation  coincident  to  the  attack  of 
pneumonia. 

In  one  case  in  the  Babies'  Hospital,  a  child  ( B.  A.) 
with  pneumonia  developed  loose,  mucus  stools,  as  many 
as  nine  per  day.  The  Bacillus  dysenteriae  was  found, 
but  the  blood  gave  a  negative  reaction  for  fourteen  days, 
when  "Harris"  serum  w^as  administered.  The  child  re- 
covered, the  diarrhoea  lasting  eighteen  days. 
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A  child  (J.  C.)  with  bronchitis,  from  whose  green 
and  mucus  stools  the  Bacillus  dysenteriae  was  readily 
isolated,  was  discharged  cured  of  her  bronchitis,  but  with 
the  dysentery  bacillus  still  in  the  stools,  ten  days  after 
admission.  She  was  visited  at  her  home  and  found  to 
be  in  good  condition,  without  and  symptoms  of  intesti- 
nal disturbance.  The  significance  of  cases  like  this  and 
B.  C.  as  a  source  of  infection  in  tenements  is  evident. 

Four  other  cases  occurred  during  convalesence  from 
pneumonia.  A  marasmic  child  (C.B. )  acquired  dysentery 
in  the  hospital,  recovered  from  it,  and  is  now  gaining  in 
weight.  His  blood  gave  a  positive  reaction  during  a 
period  of  four  weeks. 

While  examining  every  patient  in  a  ward  in  which 
five  positive  cases  had  been  found,  a  two  year  old  girl 
came  under  observation.  She  was  in  good  condition,  and 
the  stool  examined  was  normal.  The  dysentery  bacillus 
was  not  found  in  it.  The  history  gave  no  record  of  any 
diarrhoeal  illness,  but  the  stool  was  said  to  have  been  thin 
occasionally  and  to  have  contained  a  little  mucus.  Her 
blood  gave  a  rapid  and  perfect  reaction  in  thirty  minutes, 
and  durinof  the  seven  weeks  that  she  remained  under 
observation  the  blood  continued  to  react  in  dilutions  of 
1-500  with  every  strain  of  the  Manila  type  of  the  dysen- 
tery bacillus  in  m)'  possession;  but.no  agglutination  was 
obtained  with  the  Shiga,  typhoid,  colon,  or  paratyphoid 
bacilli.  There  had  undoubtedly  been  a  (clinically)  mild 
infection  some  time  before.  Repeated  examinations  of 
the  stools  proved  negative. 

To  Sinn  up: — Cases  of  infection  with  the  dysentery 
bacillus  in  infants  tend  toward  the  clinical  picture  of 
dysentery,  with  frequent  mucus  and  bloody  stools. 

In  some  cases  of  hospital  infection,  occurring  as  ter- 
minal to   other  diseases    (especially  pneumonia)    and   in 
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Other  mild  cases,  the  stools  may  never  contain  blood,  but 
mucus  is  present  in  every  case  and  usually  in  large 
amount. 

The  serum  reaction  is  uncertain  during  the  first 
week,  frequently  negative  after  the  sixth  day,  but  may 
be  absent  for  two  weeks.  It  cannot  be  relied  upon  for 
early  diagnostic  purposes  in   infants   and  young  children. 

The  isolation  of  the  Bacillus  dysenteriae  from  the 
stools  is  the  only  positive  evidence  of  infection  during 
life. 

The  bacilli  are  present  in  the  stools  for  a  period  of 
two  to  three  weeks  but  may  remain  for  a  longer  time. 

The  type  of  the  organism  almost  invariably  found  in 
New  York  City  is  that  of  the  "Harris  Manila"  or  Flexner 
bacillus. 


THE  PATHOLOGICAL  ANATOMY  OF  A 
SERIES  OF  CASES  OF  INFANTILE  DIARR- 
HOEA IN  WHICH  THE  DYSENTERY  BA- 
CILLI WERE  PRESENT. 

JOHN    HOWLAND,     M.D. 

Dr.  John  Howland  reported  the  results  of  autopsies 
on  seventeen  young  children  suffering  from  infection 
with  the  Bacillus  dysenteriae.  In  the  majority  of  cases 
bacteriological  examinations  were  made  ante-mortem;  in 
three  cases  where  the  condition  had  not  been  suspected 
during  life  the  bacteriological  study  was  post-mortem. 
The  organisms  found  corresponded  in  all  cases  to  what 
is  known  as  the  Flexner  Manila  or  indol  producing  dysen- 
tery organism.  In  eight  cases  cultures  were  made  from 
all  the  organs  at  autopsy;   but  in  no  case  was  the  bacillus 
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found  except  in  the  intestinal  tract.  In  one  case,  the 
Hver  contained  streptococci.  The  other  organs  remained 
sterile  or  showed  only  the  colon  bacillus,  with  the  excep- 
tion of  the  lungs  which  often  showed  a  great  variety  of 
organisms.  Fifteen  of  these  seventeen  children  developed 
the  infection  while  in  institutions;  two  were  suffering 
from  the  disease  at  the  time  of  admission.  The  cases 
could  be  divided  clinically  into  four  classes:  acute,  sub- 
acute, cured,  (death  being  due  to  another  condition  de- 
veloping later)  and  terminal  infections.  There  were  no 
chronic  cases.  The  acute  cases  were  those  which  were 
fatal  in  ten  days  or  less  from  the  beginning  of  the  char- 
acteristic intestinal  s^'mptoms.  These  cases  were  more 
apt  to  show  blood  in  the  stools  than  were  the  sub-acute 
cases  and  were  accompanied  by  a  more  marked  rise  in 
temperature,  though  this  was  not  the  invariable  rule. 
There  were  seven  acute  cases  in  this  series, — one  showing 
a  pseudo-membranous  enteritis;  one  a  marked  necrosis 
and  ulcerative  process;  and  one  in  which  there  was  merely 
intense  conp;estion  with  beoinnino-  ulceration  and  necrosis. 
The  detailed  study  of  the  post-mortem  findings  showed 
that  as  a  result  of  the  infection  with  the  dysentery  ba- 
cillus there  was  a  great  variet)'  in  the  pathological  condi- 
tions found.  Acute  cases  and  terminal  infections  showed 
usually  very  marked  congestion,  more  or  less  deep 
necrosis  and  ulceration.  The  cellular  infiltration  of  the 
mucosa  was  irregular,  but  in  general  the  more  acute  the 
process  the  more  pronounced  the  infiltration.  The  same 
was  true  of  the  oedema  and  infiltration  of  the  submucosa. 
The  infiltration  of  the  mucosa  was  largely  polynuclear, 
while  in  the  submucosa  mononuclear  cells  predominated. 
In  only  two  cases  was  the  muscular  layer  affected  and 
then  but  slightl)-.  The  peritoneal  coat  was  involved  in 
onh'  one  case.      In    one    of    these   acutelv   fatal  cases  the 
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lesion  was  what  would  be  usually  considered  as  sub-acute; 
that  is,  slight  congestion,  no  ulceration,  except  through 
the  follicles  which  were  excavated  and  showed  moderate 
hyperplasia.  Of  the  three  cases  classed  as  sub-acute  by 
reason  of  the  duration  of  the  disease,  two  exhibited  the 
same  lesions  as  the  acute  cases,  though  to  a  less  degree; 
while  in  the  third  the  hyperplasia  and  depression  of  the 
follicles  was  the  prominent  condition  and  the  mucous 
membrane  was  not  necrosed.  Microscopical  examination 
of  the  tissues  for  organisms  gave  nothing  characteristic. 
In  the  necrotic  areas,  bacilli  negative  to  Gram  of  the  pro- 
per form  and  size  were  found  in  enormous  numbers,  both 
in  the  acute  and  in  the  sub-acute  cases;  but  cocci  and 
bacilli  positive  to  Gram  were  also  very  abundant.  Usually 
the  organisms  were  present  in  considerable  variety  and 
did  not  penetrate  deeply  into  the  mucosa;  but  in  one  case 
they  were  present  in  the  superficial  portion  of  the  sub- 
mucosa.  Both  ileum  and  colon  were  usually  affected, 
changes  in  the  latter  being  most  marked.  In  three  cases, 
however,  the  ileum  suffered  the  most,  and  in  one  of  these, 
a  pseudo  membranous  case,  there  was  hardly  any  change 
in  the  colon.  It  is  interesting  to  compare  at  this  time 
these  cases  with  the  Manila  ones  in  adults  described  by 
Flexner,  the  specific  germ  being  the  same.  He  found 
the  histological  lesions  in  the  mucosa  to  consist  chiefly 
of  coagulative  necrosis  with  exudation  of  fibrin  and 
polymorphonuclear  cells.  In  Dr.  Howland's  cases  the 
necrosis  and  the  polynuclear  cells  were  present  but  no 
fibrin  could  be  demonstrated  though  special  staining  was 
done  for  this.  Flexner  found  the  submucosa  always  much 
altered,  swelling,  hemorrhages,  fibrinous  and  cellular  infil- 
tration, and  he  said  that  the  changes  might  take  place 
beneath  an  intact  or  almost  intact  mucous  membrane.  In 
contrast   to  this,   the  cases  described    by    Dr.    Howland 
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showed  no  hemorrhages  or  fibrinous  infiltration  and  the 
swelling  and  accumulation  of  cells  never  took  place 
except  beneath  a  very  much  altered  mucous  membrane. 
The  conclusions  in  recrard  to  the  orijanisms  ao^reed* 
though  in  one  of  the  speaker's  cases  bacilli  were  found 
in  the  submucosa  where  Flexner  has  said  he  never  found 
them. 

From  a  consideration  of  these  seventeen  cases  it  ap- 
peared that  in  those  terminating  acutely,  marked  conges- 
tion, ulceration,  or  superficial  or  deep  necrosis  is  the  rule 
even  though  the  disease  had  lasted  as  short  a  time  as 
two  days,  while  in  the  sub-acute  cases  the  changes  were 
more  catarrhal  in  character  with  an  increased  follicular 
hyperplasia:  in  other  words,  the  pathological  findings 
were  determined  more  by  the  severity  of  the  infection 
than  by  the  length  of  time  that  the  disease  had  lasted, — 
a  severe  and  overwhelming  infection  producing  destruc- 
tive changes  rapidly,  the  clinical  course  being  correspond- 
ingly acute  and  short;  while  a  less  severe  infection  was 
the  cause  of  catarrhal  processes  with  slight  destruction, 
the  clinical  course  beincr  correspondinorlv  lonor. 

Discussion. 

Dr.  Philip  Hanson  Hiss  congratulated  Dr.  Woll- 
stein  and  Dr.  Howland  on  the  interesting  reports  which 
they  had  made.  There  were  several  questions  which  he 
would  like  to  ask  Dr.  Wollstein.  She  had  spoken  of  the 
organism  falling  into  two  groups:  one  group  similar  to 
the  Shiga  bacillus,  and  the  other  large  group  composed 
of  organisms  able  to  ferment  many  carbohydrates, 
— mono-,  di-  and  poly-saccharids — with  the  production 
of  acid  but  not  of  gas.  He  would  like  to  know  how  Dr. 
Wollstein  had  made  her  fermentation  tests  and  what  the 
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source  of  her  suo^ars  had  been.  In  the  few  cases  which 
he  had  had  the  opportunity  of  examining  he  had  found 
two  groups  of  organisms,  leaving  the  Shiga  type  out  of 
the  question,  and  he  considered  that  unless  the  fermen- 
tation tests  were  very  carefully  made  and  the  purest 
sugars  were  used  that  this  difference  mioht  not  be  shown. 
Maltose  at  the  best  was  very  uncertain  and  all  the  forms 
of  organisms  if  left  long  enough  in  it  would  probably 
give  rize  to  fermentation.  These  two  groups  were 
distinguished  from  the  Shiga  organism  by  the  fermenta- 
tion of  mannit  and  from  each  other  by  the  fermentation, 
in  the  case  of  the  more  active  fermenters,  of  dextrin  and 
saccharose.  The  less  active  group  fermented  mannit  but 
could  not  utilize  dextrin  and  saccharose.  Dr.  Hiss 
thought  the  careful  study  and  separation  of  these 
organisms  very  necessary  because  this  report  included  a 
large  series  of  cases  histologically  studied,  and  if  anything 
was  to  be  made  out  about  the  connection  of  these  orga- 
nisms with  the  different  types  of  disease  this  was  the  only 
way  to  do  it.  Dr.  Hiss  considered  it  not  unlikely  that  in 
other  series  of  cases  of  dysentery  and  diarrhoea  studied  in 
this  country,  the  organisms  had  not  in  all  instances  been 
preserved,  as  it  had  been  thought,  from  the  methods  of 
study  then  used  in  their  identification,  that  they  were  of 
the  true  Shiga  and  Kruse  type.  Hence,  the  frequence  of 
occurrence  of  the  different  groups  and  thtnr  relation  to  the 
different  types  of  gastro-intestinal  disease  in  which  they  oc- 
curred could  not  now  be  determined.  He  therefore  wished 
to  ask  Dr.  Wollstein  how  she  had  made  her  fermentation 
tests  and  whether  she  had  attempted  to  establish  the 
etiological  relationship  of  the  different  groups  of  organisms 
to  the  various  types  of  disease  which  Dr.  Howland  had 
determined. 

Dr.  Augustus  A.  Wadsworth  asked   Dr.   Howland 


PATHOLOGICAL  ANATOMY  OF  INFANTILE  DIARRHOEA.    135 

if  he  had  used  any  stain  beside  the  Gram  for  demon- 
strating the  organisms  in  the  lesions.  Were  any  of  the 
tannic  acid  stains  used  ? 

Dr.  James  Ewing  said  that  while  it  was  perhaps  a  little 
late  to  raise  a  question  regarding  the  existence  of  infec- 
tion by  the  bacillus  of  Shiga  in  many  cases  of  infantile 
diarrhoea,  yet  it  seemed  to  him  that  the  relation  between 
the  disease  and  the  bacillus  had  not  been  fully  demon- 
strated in  these  valuable  papers.  It  seemed  to  be  a 
matter  of  importance  to  know  in  what  relative  abundance 
the  Shiga  bacillus  had  occurred  in  the  stools  of  these 
infants,  since  it  was  probably  not  the  only  organism  in 
the  stools.  It  would  have  been  of  interest  to  know  the 
results  of  a  systematic  study  of  the  serum  reactions  of  these 
patients,  not  only  on  the  Shiga  bacillus,  but  on  the  colon 
bacillus  and  other  micro-organisms  which  might  have 
been  isolated.  Perhaps  the  serum  of  some  of  the  patients 
might  have  proved  quite  as  active  on  other  bacteria  of 
the  stools  as  on  the  variety  of  Shiga  bacillus  isolated  and 
tested.  It  appeared  that  much  work  of  this  sort  was 
needed  to  definitely  fix  the  relation  of  intestinal  bacteria 
to  these  intestinal  diseases. 

Dr.  Wollstein  said  that  the  sugar  reaction  were  made 
with  the  suears  obtained  from  Merck  and  had  been  made 
in  two  ways.  The  glucose,  lactose,  saccharose,  mannit 
and  maltose  reactions  were  made  in  fermentation  tubes 
as  well  as  in  litmus  agar  prepared  without  meat.  The 
other  sugars  were  used  in  the  sugar-free  litmus  agar. 
In  regard  to  Dr.  E wing's  remarks,  Dr.  Wollstein 
said  that  she  did  nor  think  that  it  had  been 
absolutely  proven  that  the  dysentery  bacillus  had 
been  the  only  etiological  factor  in  these  cases  and 
that  she  had  therefore  taken  pains  to  call  her  report  sim- 
ply "The  Dysentery  Bacillus  in  a  Series  of  Cases  of  In- 
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fantile  Diarrhoea."  The  dysentery  bacillus  had  certainly 
been  present  in  the  stools  of  thirty-nine  cases,  in  greatest 
numbers  in  the  cases  with  much  mucus  and  blood.  In  the 
stools  which  contained  more  fecal  matter  they  were  often 
very  few  and  difficult  to  isolate. 

Dr.  Ewing  asked  whether  in  any  case  the  dysen- 
tery bacilli  had  been   more   numerous  than  other  bacilli. 

Dr.  Wollstein  said  she  had  a  case  under  observa- 
tion at  the  time  in  which  she  thought  that  they  were  the 
most  numerous  forms  present. 

Dr.  Hiss  said  in  regard  to  the  sugars,  especially 
dextrin,  that  he  had  had  specimens  from  Merck  marked 
"highest  purity",  which  in  fermentation  tests  were  little 
better  than  glucose  and  had  acted  practically  as  did 
glucose  in  all  differential  tests.  Much  dependence  could 
not,  therefore,  be  placed  upon  sugars  bought  in  the 
open  market,  and  it  was  necessary  to  test  them  thor- 
oughly before  depending  upon  results  obtained  with 
them. 

Dr.  FiARLOw  Brooks  asked  Dr.  Wollstein  whether 
any  other  typical  cases  of  dysentery  in  which  the  Shiga 
bacillus  was  not  found  had  occurred  in  the  wards  during 
the  time  the  cases  reported  had  been  under  observa- 
tion, and  on  what  characteristics  she  based  her  diagnosis 
of  dysentery  in  all  these  cases. 

Dr.  Wollstein  said  that  if  by  typical  dysentery 
was  meant  cases  with  much  blood  and  mucus  in  the 
stools,  there  had  been  none. 

Dr.  Howlaxd  said  that  he  had  stained  the  bacilli 
with  Gram-Weigert  and  methylene  blue.  He  had  not 
assumed  that  all  these  bacilli  were  dysentery  bacilli  and 
had  therefore  called  them  "bacilli  of  the  typhoid-colon 
form  negative  to  Gram".  Nor  had  he  assumed  that  in 
all  these  cases  death  had  been  due  to  dysentery. 
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CRETINISM  IN  A  CAT. 

F.     H.     MILLER,     M.  D. 

Dr.  Miller  presented  this  case  because  of  the  ex- 
treme rarity  with  which  it  was  observed  in  veterinary 
medical  practice,  this  being  the  first  case  he  had  seen  in 
fifteen  years'  of  practice.  The  head  ,of  the  animal  was 
suppressed  in  growth  and  was  very  wide  across  the  fore- 
head in  proportion  to  the  size  of  the  cat.  There  was  a 
condition  of  exopthalmos  which  was  very  marked.  The 
under  jaw  was  about  one-third  short  of  the  length 
of  the  upper  jaw  and  the  tremendous  thickening 
of  the  bone  made  it  impossible  to  close  the  mouth. 
There  was  no  ankylosis.  The  animal  showed  the  short 
limbs  and  ,over  development  of  the  muscular  tissue  very 
unlike  that  of  rachitical  patient.  Dr.  Miller  said  that  he 
had  seen  the  animal  for  the  first  time  when  it  was  about 
two  months  old.  While,  of  course,  the  head  had  since 
grown  a  great  deal,  it  had  been  even  at  birth  very  abnor- 
mally large,  having  the  great  width  between  the  eyes. 
The  cat  had  been  examined  by  several  doctors  and  ocu- 
lists, and  injections  of  atropine  into  the  eye  had  shown  a 
great  difference  between  it  and  the  normal  eye.  The 
periphery  of  the  optic  nerve  was  very  pale  and  the  nerve 
disc  was  very  markedly  depressed.  It  was  important  to 
state  that  the  intelligence  of  the  cat  was  very  subnormal. 
Its  life  was  entirely  a  matter  of  comfort  and  taking  things 
easily.  The  pelvis  was  normal,  and  the  great  difficulty 
was  in  the  limbs  from  the  knee  and  elbow  joints  down- 
wards. The  metacarpal  bones  were  more  or  less  normal. 
It  was  impossible  to  find  any  trace  of  the  thyroids  though 
careful  examination  had  been  made.  There  was  proba- 
bly either  obliteration  or  total  absence  of  them. 

Discussion. 
Dr.  SruARr   Hart  asked  whether  the  thyroids  were 
palpable  in  the  normal  cat. 
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Dr.  Miller  said  that  they  were  readily  found,  es- 
pecially in  a  cat  of  this  size.  He  believed  that  in  this 
case  they  were  entirely  wanting.  The  cat  could  take  food 
only  with  great  difficulty.  There  was  a  tremendous 
thickening  of  the  facial  bones.  The  teeth  were  set  in  a 
semi-cartilaginous  bone,  not  true  bone  at  all. 


CASE  OF  RHABDOMYOMA  OF  THE  TONGUE. 

HARLOW    BROOKS,    M.D.,    AND    DR.    STEBBINS. 

Dr.  Brooks  and  Dr.  Stebbins  reported  a  case  of 
rhabdomyoma  of  the  tongue,  which  was  so  far  as  they 
knew  the  only  case  ever  reported,  the  tumor  being  very 
rare  in  striated  muscle.  The  patient  was  a  Hebrew,  born 
in  Russia  but  resident  in  this  country  for  some  time. 
The  family  history  was  negative.  Two  years  before  he 
had  had  a  broken  tooth  which  projected,  and  irriated  his 
tongue  on  that  side  until  it  raised  a  small  nodule  which 
he  had  had  cauterized  and  cut  off  with  a  pair  of  scissors. 
The  tooth  had  then  been  taken  out.  After  this  time  the 
enlargement  had  given  him  no  trouble,  though  he  could 
still  feel  it,  until  six  weeks  before  the  last  removal  when 
it  had  begun  to  enlarge.  The  nodule  measured  about 
.7  cm,  across,  .6  cm.  in  width,  and  .3  cm.  in  depth.  It 
was  solid  and  very  firm.  Microscopically  it  did  not  show 
the  typical  form  of  rhabdomyoma  such  as  was  generally 
found  in  the  organs  of  the  genital  tract.  Nearly  all 
rhabdomyomas  have  originated  from  the  organs  arising 
from  the  intermediary  cell  mass,  so  that  this  case  had  a 
double  interest.  Some  of  the  tumor  cells  showed  striation 
fairly  well.  There  was  no  doubt  but  that  the  cells  were 
those  of  striated  muscle  though  most  of  them  were  of  a 
embryonic  type.  They  had  gone  beyond  the  stage  of 
unstriated  muscle  fibers.      The  case  was  particularly  inte- 
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resting  because  the  tumor  arose  from  an  all  together  differ- 
ent embryonal  source  than  the  ordinary  rhabdomyoma. 


THE    PRODUCTION    OF    DIPHTHERIA    ANTI- 
TOXIN. 

WM.    H.    PARK,    M.D. 

Dr.  Park  gave  a  preliminary  report  upon  some  expe- 
riments showing  the  rapid  formation  of  diphtheria 
antitoxin  in  horses  following  one  or  more  injections  of  a 
large  amount  of  diphtheria  toxin  which  had  been  pre- 
viously neutralized  by  antitoxin. 

Two  series  of  horses  were  injected.  One  group  re- 
ceived toxin  to  which  six  times  the  amount  of  antitoxin 
necessary  to  neutralize  its  toxic  action  in  the  guinea-pig 
had  been  added,  the  other  received  toxin  to  which  one 
and  one-half  times  sufficient  antitoxin  to  neutralize  had 
been  added. 

Results  in  two  horses  receiving  one  and  one-half 
times  as  much  antitoxin  added  as  sufficed  to  neutralize 
the  toxin  so  that  it  did  not  injure  the  guinea-pig. 


Horse  No. 

Amount  of  toxin  in- 
jected in  fatal  doses 
for  1  gram  of  guinea- 
pig   with   toxin   neu- 
tralized   one    and    a 
half  times. 

Number 

of 
injections 

Lapse  of 
time 

Amount  of  anti- 
toxin  developed 
per  CC. 

221 
222 
228 
214 
215 
216 
217 

100,000,000 
100,000,000 
100,000,000 
210,000,000 
210,000,000 
210,000,000 
210,000,000 

1 
1 
1 
8 

3 
3 

8  da 
8     ' 
8     ' 
25     ' 
28     ' 
23     ' 
22     ' 

ys 

1  m 
60  ui 
20 

275 

100 

150 

175 

lit 
lits 

With  toxin 
neutralized  6  fold. 

8 
8 

25  days 
23     " 

211 
218 

210,000,01)0 
210,000,01)0 

6  units 
1  unit 
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The  results  of  injecting  these  large  amounts  of  toxin 
partially  neutralized  by  antitoxin  have  both  a  practical 
and  a  theoretical  interest.  In  an  emergency  antitoxin  of 
a  good  grade  can  be  obtained  from  at  least  50%  of  the 
horses  within  a  period  of  three  weeks.  With  more  suit- 
able neutralization  it  seems  possible  that  this  time  can  be 
shortened.  This  formation  of  60  units  of  antitoxin  in 
horse  222  in  eight  days  from  a  single  injection,  and  of 
275  units  in  horse  214  in  25  days  from  three  injections 
proves  that  it  is  not  necessary,  as  Ehrlich  has  supposed, 
that  cells  should  be  adopted  through  successively  in- 
creasing injections  of  toxin  to  produce  free  antitoxin  in 
large  amount,  but  that  at  the  time  of  first  encountering 
the  toxin  the  cells  can  produce  antitoxin  as  rapidly  as  at 
any  future  time.  The  difficulty  has  been  that  with  toxin 
to  which  no  antitoxin  has  been  added,  it  is  impossible  to 
inject  sufficient  toxin  to  stimulate  suitable  cells  to  pro- 
duce antitoxin  in  large  amount  without  at  the  same  time 
killing  the  animal  by  the  effect  of  the  toxin  on  these  or 
other  cells. 

The  lack  of  any  great  formation  of  antitoxin  in  the 
horses  injected  with  the  toxin  to  which  excessive  amounts 
of  antitoxin  had  been  added  is  striking. 
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THE    PATHOLOGICAL    ANATOMY    OF     THE 
SHIGA  BACILLUS  INFECTIONS  OF  THE 
.       INTESTINES  IN  INFANTS. 

JOHN    HOWLAND,     M.D. 

Dr.  John  Howland  presented  a  paper  to  the  Patho- 
logical Society  on  the  pathological  anatomy  of  the  Shiga 
bacillus  infections  of  the  intestines  in  infants.  The 
organism  found  in  all  the  cases  examined  was  the  type 
known  as  the  acid-producing  or  Flexner  Manila  organism; 
that  is,  it  did  not  ferment  glucose,  saccharose  or  lactose, 
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but  did  split  mannit  with  acid  formation.  It  produced 
an  early  acidity  in  milk  with  a  subsequent  alkalinity,  and 
agglutinated  with  the  "Harris"  serum  in  high  delutions. 
Thirty-two  cases  were  examined.  From  a  study  of  these 
cases  it  seemed  that  they  could  be  grouped  with  con- 
siderable accuracy  according  to  the  histological  findings. 

Group  A,  comprising  five  cases,  represented  the 
severe  infections  where  the  pathological  changes  were  of 
a  pseudo-membranous  type.  The  membrane  may  be  of 
irregular  distribution  or  very  extensive,  involving  both 
the  colon  and  the  ileum.  The  pseudo  membrane  was 
composed  chiefly  of  necrotic  tissue,  desquamated  cells 
and  countless  bacteria.  Fibrin  was  present  in  very  small 
amounts  or  not  at  all.  There  was  a  necrosis  of  the 
mucosa  and  it  was  this  necrosis  which  chiefly  gave  the 
appearance  of  a  false  membrane;  but  in  all  these  cases 
the  necrosis  did  not  extend  beyond  this  coat.  In  the 
necrotic  tissue  and  at  its  border  there  were  hemorrhages, 
and  thromboses,  and  it  was  divided  from  the  healthy 
tissue  by  a  zone  of  small  cell  infiltration,  containing  both 
mono-  and  polynuclear  cells.  The  submucosa  in  four  of 
the  severe  cases  was  much  swollen  and  infiltrated. 

The  cellular  infiltration  was  composed  of  cells  re- 
sembling Unna's  plasma  cells  and  was  most  marked 
about  the  blood  vessels.  The  muscular  coat  showed  only 
a  slight  mononuclear  cell  infiltration.  The  peritoneal 
coat  was  normal. 

Group  B  included  four  cases  in  which  the  mucous 
membrane  in  both  the  small  and  large  intestines  were  in 
a  good  state  of  preservation.  The  changes  occurred 
chiefly  in  the  lymphoid  follicles.  The  submucosa  was 
normal  as  were  the  muscular  and  peritoneal  coats. 

Group     C     includes     those    cases    characterized    by 
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superficial  necrosis  and  ulceration  in  the  mucous  mem- 
brane not  limited  to  the  follicles  as  in  Group  B,  and  not 
accompanied  by  the  formation  of  a  pseudo  membrane  as  in 
Group  A.  In  this  group  there  were  five  examples.  The 
changes  consisted  of  congestion  and  hemorrhage  into  the 
mucosa  with  necrosis  of  isolated  portions  of  the  mucous 
membrane,  which  necrotic  portions  might  be  exfoliated 
so  as  to  form  ulcerations  on  the  surface.  The  necrotic 
areas  and  ulcerations  were  usually  surrounded  by  a  zone 
of  inflammatory  reaction.  The  submucosa  occasionally 
showed  cellular  infiltration.  The  other  coats  were  not 
affected. 

Group  D  contained  fourteen  cases  which  showed 
microscopically  but  few  discoverable  lesions,  beyond 
congestion  and  moderate  hyperplasia  of  the  lymphoid 
tissue  and,  in  one  case,  of  slight  cellular  infiltration  of 
the  submucosa.  There  was  very  little  histological  change. 
As  far  as  the  other  org-ans  were  concerned  there  were  no 
characteristic  findinofs.  The  mesenteric  nodes  were 
usually  somewhat  enlarged,  rarely  markedly  so.  The  lungs 
showed  hypostatic  congestion  and  small  areas  of 
broncho-pneumonia.  The  liver  was  fatty  in  about  the 
same  percentage  as  in  other  infantile  conditions.  The 
spleen  was  as  a  rule  unaffected  unless  some  other  infec- 
tion was  added.  The  kidneys  showed  cloudy  swelling. 
Cultures  from  the  oro^ans  did  not  show  the  Shigfa  bacillus. 
It  is  evident  that  the  Shiga  bacillus  may  produce  a  great 
variety  of  lesions  and  that  with  these  lesions  may  be 
associated  all  grades  and  types  of  diarrhoeal  disease  as 
distinguished  by  clinical  symptoms  and  pathological 
findings. 
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RESULTS       OF       THE       EXAMINATION      OF 

SEVENTY-NINE  CASES  OF  SUMMER 

DIARRHCEA. 

CHARLES    W.     DUVAL,     M.D,,     AND    MR.     E.     H.    SCHORER. 

Dr.  Charles  W.  Duval  read  a  short  abstract  of  the 
work  which  he  and  Mr.  E.  H.  Schorer  had  done  during 
the  summer  under  the  auspices  of  the  Rockefeller  In- 
stitute in  the  laboratory  of  the  College  of  Physicians  and 
Surgeons,  on  the  subject  of  the  bacterial  flora  in  infantile 
diarrhcea  with  especial  reference  to  the  dysentery 
bacillus. 

Seventy-nine  cases  of  so-called  "summer  diarrhea" 
were  examined,  under  which  clinical  title  were  included 
all  types  of  the  disease  from  mild  diarrhoea  to  severe 
ileocolitis.  The  stools  were  examined  within  ten  to 
fifteen  minutes  after  they  were  passed  and  to  this  fact 
was  due  a  large  amount  of  the  success  obtained  in  isolat- 
ing the  Bacillus  dysenteri^e.  The  bacillus  was  present 
in  greater  or  less  numbers  in  every  variety  of  intestinal 
disturbance,  and  also  in  normal  stools  from  infants.  Of 
the  cases  of  summer  diarhoea,  seventy-five,  or  ninety-four 
per  cent,   showed  the  dysentery  bacillus. 

The  character  of  the  stools  was  no  certain  indication 
of  the  presence  of  the  Bacillus  dysenteric,  though  the 
organisms  were  most  likely  to  be  isolated  from  cases 
showing  bloody  mucus.  Plates  from  the  stools  showed 
a  few  scattered  colonies  or  almost  pure  cultures.  Five 
of  the  cases  examined  showed  bacilli  of  the  types 
"Harris"  and  "Shitra";  or,  in  other  words,  those  which 
ferment  or  do  not  ferment  mannit.  In  this  same  group 
of  stools,  the  Bacillus  "Y"  of  Hiss  and  Russell  was  also 
isolated.      Five  cases  contained  the  two  types.       In  three 
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the  fermenting  type  predominated  in  the  proportion  of 
eight  to  three;  in  two  the  non-fermenting  was  present  in 
greater  numbers.  In  eleven  cases  the  bacilUis  was  of 
the  non-fermenting  type,  or  true  "Shiga".  In  fifty-eight 
cases  only  the  fermenting  or  "Harris"  type  could  be 
found. 

In  the  identification  of  the  colonies  after  they  had 
been  fished  from  the  plates,  the  semi-solid  medium  of 
Hiss  was  found  to  be  superior  to  glucose  agar,  as  it  ex- 
cluded motile  organism  and  showed  gas  production  in  a 
few  hours.  In  plating  the  stools  it  was  found  wise  to 
select  those  parts  which  contained  mucus  and  to  shake 
them  up  in  physiological  salt  solution  or  bouillon,  then  to 
set  them  aside  for  a  few  minutes  to  allow  the  coarser 
particles  to  subside,  and  to  use  one  or  two  loops  of  the 
suspension  for  each  plate,  being  careful  not  to  disturb 
the  settled  particles.  This  method  gave,  as  a  rule,  fifty 
to  one  hundred  colonies  per  plate.  Plates  were  incubated 
for  from  fourteen  to  eighteen  hours  and  then  every  small 
pearl  gray  colony  was  subcultured  to  the  Hiss  medium. 
The  colonies  resembling  Bacillus  dysenterise  were  marked 
with  a  wax  pencil  and  the  plates  were  kept  at  a  low 
temperature  for  a  week,  daily  observations  being  made 
for  fresh  colonies.  If  the  bacillus  was  not  obtained  in 
the  first  or  second  fishing  all  marks  were  erased  and  every 
small  colon-like  colony  was  transferred  to  the  semi-solid 
medium.  All  tubes  showing  a  cloud  were  disregarded. 
Those  showing  a  growth  only  along  the  track  of  the 
needle  were  stirred  with  a  platinum  wire  in  order  to 
brine  out  the  bubbles  of  oas  which  had  been  formed. 
The  cultures  showing  no  gas  production  were  tested  for 
the  agglutination  reaction  by  suspending  a  few  loops  of 
the  growth  in  the  semi-solid  medium  in  physiological 
salt  solution  and  adding  a  known  serum  of  high   aggluti- 
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nating-  power.  The  identilication  of  the  bacillus  by  the 
agglutination  reaction  was  not,  however,  wholly  reliable 
as  there  are  bacilli  which  react  in  hioh  dilutions  but 
which  culturally  do  not  correspond  to  the  dysentery 
bacillus.  The  speaker  laid  great  stress  on  the  reaction 
in  litmus  milk  observed  over  a  period  of  weeks  for  the 
final  identification  of  the  oreanisms. 


RESULTS  OF  THE  EXAMINATION  OF  SIXTY- 
TWO  CASES  OF  DIARRHCEA  IN   INFANTS. 

MARTHA    WOLLSTEIX,     M.  D. 

Dr.  Martha  Wollstein  read  a  paper  in  which  she  de- 
scribed the  results  of  the  study,  during  the  three  summer 
months,  of  sixty-two  cases  of  diarrhoea  in  infants  from 
two  months  to  two  years  old,  the  stools  of  which  had  been 
examined  for  the  Shiga  bacillus  in  the  Laboratory  of 
The  Babies'  Hospital.  Dr.  Grace  Dewey  had  assisted  in 
the  work.  The  material  had  been  obtained  from  the 
wards  of  the  The  Babies'  Hospital  and  of  the  Foundling 
Asylum. 

Of  the  sixty-two  cases,  47,  or  78%  were  positive.  At 
The  Babies'  Hospital  the  mortality  rate  was  55%  of  the 
positive  cases  and  at  the  Foundling  Hospital  78%. 

From  stools  containing  much  mucus,  with  or  without 
blood,  the  vShiga  bacillus  was  isolated  quite  readily  in 
most  cases.  Stools  with  little  mucus  and  no  blood  often 
necessitated  fishing  of  very  large  numbers  of  colonies  on 
successive  days  before  any  Bacillus  dysenteria  could  be 
found.  In  every  instance  it  was  the  acid  or  mannit- 
fermenting  variety  of  Bacillus  dysenteria  which  was  en- 
countered in  this  series. 
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RESULTS  OF  THE  EXAMINATION  OF  FIFTY- 
ONE  CASES  OF  GASTROTNTESTINAL 
DISTURBANCE      IN      INFANTS 
AND  CHILDREN. 

LOUISE    CORI>ES,     M.D. 

Dr.  Louise  Cordes  reported  the  results  of  an  exami- 
nation of  the  stools  of  fifty-one  cases  of  gastro-intestinal 
disturbance  in  infants  and  children  conducted  in  the 
laboratory  of  the  New  York  Infirmary  for  Women  and 
Children,  in  order  to  determine  the  presence  or  absence 
of  the  Bacillus  dysenteriae. 

The  material  was  obtained  from  unselected  cases; 
even  those  showing  the  mildest  symptoms  were  ex- 
amined. It  was,  in  a  good  many  cases,  obtained  fresh 
and  plated  at  once. 

The  Bacillus  dysenteriie  was  found  in  the  stools  of 
twenty-six  cases,  two  of  which  were  five  and  ten  years 
old  respectively.  In  twenty-five  of  the  stools  the  acid 
mannit  type  of  the  Bacillus  dysenteriae  was  found.  In 
one  the  alkali n  mannit  type. 

Agglutination  as  high  as  1  to  8000  and  1  to  3500 
was  obtained  with  the  bacillus  of  the  acid  type  from  six 
cases.  The  same  organisms  showed  an  agglutination 
with  the  Shiga  anti-dysenteric  serum  in  from  1  to  200  to 
1  to  500. 

The  bacillus  of  the  alkalin  mannit  type  gave  a 
positive  reaction  with  the  Shiga  anti-dysenteric  serum  in 
a  dilution  of  1  to  7500.  With  the  Harris  anti-dysenteric 
serum  a  fair  agglutination  was  obtained  at  1  to  20oo. 

The  blood  of  45  of  the  cases  was  tested  with  the 
Harris  and  Shiga  dysentery  bacillus  in  dilutions  of  1  to 
40  or  1  to  50.      In  ten  a  positive  reaction  was  obtained. 
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THE     RESULTS     OF      AN      INVESTIGATION 

UPON  THE  ETIOLOGY  OF  DYSENTERY 

AND  ACUTE  DIARRHCEA. 

WILLIAM   H.    PARK,     M.D,,     KATHARINE  R,   COLLINS,     M.D.,     AND 
MARY   E.    GOODWIN,    M.D. 

Dr.  William  H.  Park  reported  the  results  of  in- 
vestigfations  carried  out  bv  himself,  Dr.  Katharine  R. 
Collins  and  Dr.  Mary  E.  Goodwin  upon  the  etiology  of 
dysentery  and  summer  diarrhoea  at  the  Research  Labo- 
ratory, the  work  having  been  carried  on  so  much  in 
common  that  a  single  joint  report  was  made,  as  follows: 

In  general  our  results  have  agreed  with  those  just 
reported  by  Drs.  Wollstein  and  Cordes  and  differ  some- 
what from  those  of  Dr.  Duval.  We  have  not  found  the 
Shiga  type  of  bacilli  at  all  in  the  ordinary  summer  diar- 
rhoeas. We  have  paid  especial  attention  to  the  ag- 
glutination of  the  two  groups  of  dysentery  bacilli.  The 
agglutination  test  for  the  identification  of  the  dysentery 
bacilli  is  one  to  be  carried  out  only  with  the  greatest 
care.  The  test  properly  performed  is  delicate  and  re- 
liable, but  when  carried  out  with  insufficient  precautions 
is  misleading.  It  has  been  known  for  some  time  that 
the  blood  of  animals  before  immunization,  possessed  in 
moderate  amount  substances  which  agglutinated  many 
bacteria.  An  agglutination  of  bacteria  must  therefore 
take  place  in  high  dilution  of  serum  before  it  can  be 
considered  a  specific  reaction.  From  results  we  have 
obtained  in  the  Research  Laboratory  we  consider  that 
even  this  requirement  is  insufficient  for  testing  dysentery 
bacilli.  We  found  before  any  inoculations  had  been 
made,  that  the  blood  serum  of  certain  horses  agglutinated, 
even  in  such  high  dilutions  as  1-1000,  both  the  bacilli 
having  the  characteristics  of  the  true   dysentery  bacillus 
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of  Shiga  and  those  having  the  characteristics  of  the 
mannit  fermenting  class  of  Kruse,  Flexner  and  Duval. 
This  applied  to  a  less  extent  to  the  serum  of  grown 
goats  and  even  in  a  very  slight  degree  to  the  serum  of 
rabbits.  It  has  happened  in  same  instances  that  after 
repeated  injections  with  cultures  of  one  of  the  varieties 
of  the  dysentery  bacilli,  that  the  animal's  blood  agglutin- 
ated the  variety  of  bacilli  not  used  in  immunization  in  as 
high  or  even  higher  dilutions  than  it  did  the  variety  in- 
jected. 

We  found  that  a  serum  drawn  from  a  horse  which 
had  been  immunized  by  repeated  injections  of  the  dys- 
entery bacillus  received  from  Shiga,  agglutinated  this 
bacillus  in  dilutions  of  1-500.  The  same  serum,  how- 
ever, agglutinated  the  mannit  fermenting  bacillus  in  dilu- 
tions of  1-1000.  The  serum  from  another  horse  which 
has  received  injections  of  the  mannit  fermenting  bacillus, 
agglutinated  this  bacillus  in  dilutions  of  1-1000;  but  also 
as^orlutinated  the  Shicra  bacillus  in  dilutions  of  1-500. 
These  two  different  varieties  of  bacilli  would  be  judged 
by  these  reactions  to  be  much  alike  in  their  affinities. 
Indeed,  Shiga  and  Flexner  seem  to  have  made  this 
mistake.  Duval  and  Bassett  certainly  fell  into  this  error, 
when  they  announced  in  the  Fall  of  1902,  that  the 
mannit  fermenting  type  from  the  Baltimore  diarrhoea 
cases  and  the  Shiga  type  had  identical  agglutination 
characteristics.  These  varieties  are  now  known  to  differ 
completely  in  this  respect.  Young  animals  before  immu- 
nization were  found  by  us  to  be  wholly  or  comparatively 
free  from  bacterial  agglutinins  and  in  them  we  were  able 
to  produce  an  almost  pure  development  of  specific  ag- 
glutinins. A  goat  six  weeks  old  was  found  by  us  to  pos- 
sess before  treatment  no  appreciable  bacteria-agglutinat- 
ing substances  in  its  blood.     After  four   injections  of  a 
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culture  of  Shiga  dysentery  bacilli,  its  blood  in  dilutions 
of  1-500  agglutinated  Shiga  bacilli,  but  only  in  dilutions 
of  1-10,  the  mannit  fermenting  variety.  A  rabbit,  whose 
blood  was  negative  before  immunization,  after  six  injec- 
tions of  this  bacillus  agglutinated  the  mannit  fermenting 
bacillus  in  dilutions  up  to  1-5000.  The  Shiga  bacillus 
Avas  agglutinated  only  in  dilutions  of  1-20.  The  slight 
development  of  substances  which  agglutinated  the 
mannit  fermenting  type  during  the  process  of  immuniz- 
ing to  the  Shiga  bacillus  cannot  be  considered  as  show- 
ing any  affinity  between  the  Shiga  type  and  the  ferment- 
ing type,  as  about  the  same  increase  was  found  in  animals 
injected  with  nutrient  bouillon  and  other  substances.  It 
seems  to  us  that  the  general  employment  of  immunized 
horse's  serum  for  differentiating  varieties  of  dysentery 
and  colon  bacilli  is  a  mistake. 

The  true  dysentery  bacilli  of  Shiga  were  found  by 
us  in  ten  cases  of  characteristic  dysentery  occurring  in 
different  parts  of  Mount  Vernon  and  Tuckahoe.  These 
towns  are  situated  just  north  of  New  York  City.  The 
bacilli  were  also  found  in  a  serious  case  occurring  in  the 
Coney  Island  district  of  Brooklyn.  The  mannit  ferment- 
ing bacilli  were  found  in  about  one-half  the  cases  in  the 
Mount  Vernon  epidemic,  in  five  cases  among  workmen 
on  Riker's  Island,  in  two  cases  at  Orange,  in  one  case  at 
Coney  Island,  and  in  three  cases  in  New  York  City.  All 
above  cases  exhibited  characteristic  symptoms  of  dysen- 
tery and  differed  in  no  way  from  cases  where  the  true 
Shiga  bacilli  were  obtained.  In  no  characteristic  case  of 
acute  dysentery  where  we  obtained  suitable  material  for 
examination  did  we  fail  to  find  either  the  Shiga  or  the 
mannit  fermenting  type  of  dysentery  bacilli.  Besides 
the  characteristic  cases  of  dysentery  in  which  as  a  rule 
some  history  of  infection  was  obtained,  a  large  number  of 
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cases  of  summer  diarrhoea  were  met  with  in  which 
excessive  mucus  with  or  without  traces  of  blood 
occurred  in  the  stools.  In  the  majority  of  these  cases 
the  mannit  fermenting  type  of  dysentery  bacilli  were 
found,  although  at  times  in  very  small  numbers.  In  none 
of  the'^e  were  the  Shiga  bacilli  discovered.  In  cases  of 
cholera  infantum,  no  dysentery  bacilli  of  either  type 
were  met  with.  They  were  also  not  obtained  from  the 
stools  of  cases  of  subacute  diarrhoea  in  institutions 
where  no  cases  of  the  dysentery  type  existed.  The 
blood  from  cholera  infantum  and  simple  diarrhoea  cases 
did  not  clump  any  of  the  dysentery  bacilli  in  our 
collection  in  dilutions  higher  than  1-10,  The  Shiga 
type  of  bacilli  obtained  by  us  from  three  different  locali- 
ties were  found  to  agree  closely  in  cultural  characteristics, 
in  their  agglutination,  and  in  their  sensitiveness  to  a 
specific  bactericidal  serum  with  the  cultures  of  the  same 
type  obtained  from  Shiga  (Japan),  Duval  (New  Haven), 
and  Wollstein  (  New  York  City).  The  mannit  fermenting 
bacilli  from  the  characteristic  cases  of  dysentery  and 
from  the  cases  of  summer  diarrhoea  aorree  in  most 
respects  with  each  other  and  with  the  cultures  obtained 
by  Flexner  in  Manilla  and  by  Duval  in  Baltimore.  They 
differ  quantitatively  and  possibly  also  qualitatively  in 
their  reactions  to  the  specific  agglutinins  and  bactericidal 
substances  produced  in  animals  after  injection  of  different 
cultures.  From  the  Shiga  bacilli  they  differed  wholly  in 
their  reaction  to  specific  agglutinins  and  bactericidal 
substances.  The  writers  believe  that  it  would  simplify 
matters  to  designate  the  bacilli  identified  by  Shiga  as 
dysentery  bacilli,  and  the  mannit-fermenting-indol-pro- 
ducing  bacilli,  as  para-dysentery  bacilli.  The  Shiga 
variety  is  found  rarely  except  in  the  characteristic  cases 
of  dysentery   or   in   milder  cases   associated   with   them. 
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while  the  mannit  indol  type  is  found  in  a  moderate  num- 
ber of  characteristic  cases,  but  most  often  in  the  irreofular 
mucus  diarrhoea  of  summer.  The  relationship  between 
these  two  groups  of  bacilli  is  very  similar  to  that  between 
the  typhoid  bacillus  and  the  para-typhoid  bacillus. 


Discussion. 

Dr.  PaRk  asked  Dr.  Duval  if  he  did  not  think  that 
a  serum,  such  as  the  immunized  horse  serum  which  fre- 
quently agglutinated  both  types  of  dysentery  bacilli  in 
high  dilutions,  as  well  as  other  bacteria,  was  dangerous 
to  use  for  purposes  of  identification. 

Dr.  Duvai.  replied  that  Dr.  Park  evidently  mis- 
understood his  paper,  that  he  identified  the  organisms 
culturally  and  then  tested  every  culture  with  the  sera 
"Shiga"  and  "Harris."  All  his  isolations  were  aggluti- 
nated by  dysentery  serum. 

The  serum  he  used  was  that  prepared  at  Philadel- 
phia by  Dr.  Gay.  Horse  serum  used,  agglutinated  in 
dilutions  of  1-1000  or  more.  The  main  point  was  to 
determine  first  the  cultural  features,  then  try  the  agglu- 
tination reaction.  Even  if  a  positive  reaction  is  obtained 
with  the  horse  serum  in  1-50,  1-200  or  1-500,  the  bacilli 
cannot  be  identified  as  dysentery  unless  followed  out 
over  a  period  of  several  days,  with  special  reference  to 
litmus  milk,  to  identify  them  by  their  cultural  features. 

Dr.  Libman  said  that  the  work  reported  indicated 
that  the  bacilli  were  found  mainly  in  the  cases  with  mucus 
or  mucus  and  blood,  and  that  it  seemed  that  every  loose 
stool  with  mucus  was  accompanied  by  the  organisms  in 
question.     Such  a  condition  of  affairs,  that  is,  a  constant 
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etiological  factor  for  a  pathological  secretion,  was  un- 
known elsewhere  in  the  body.  So  that  the  question  arose 
whether  the  mucus  was  not  a  favorable  medium  for  the 
growth  of  organisms  which  might  be  present  normally,  in 
at  least  some  of  the  cases.  He  was  aware  that  the  organ- 
isms had  not  been  found  in  normal  stools;  but  a  crucial 
test  had  not  been  made.  The  contents  of  different  parts 
of  the  bowel  should  have  been  examined  in  children  that 
had  died  of  non-diarrhoial  diseases.  While  he  did  not 
wish  to  doubt  the  relationship  of  the  organisms  in  ques- 
tion to  diarrhoeal  diseases,  a  doubt  would  remain  until 
such  studies  as  he  suggested  were  made.  It  was  possible 
that  organisms  which  existed  normally  in  the  upper  part 
of  the  bowel  might  be  found  in  the  stools  in  diseased 
conditions.  Tissier  had  shown  that  a  dose  of  calomel 
was  enough  to  produce  a  stool  full  of  streptococci  in 
cases  where  none  or  very  few  had  been  present  before. 
He  said  he  had,  several  years  ago,  found  in  two  cases  of 
cholecystitis,  bacilli  corresponding  culturally  to  the  dys- 
entery bacilli.  Dr.  Libman  believed  that  one  could  not 
say  that  a  bacillus  which  when  isolated  did  not  aggluti- 
nate with  a  specific  serum  was  not  a  dysentery  bacillus^ 
One  ought  to  make  several  tests,  for  it  might  be  possible 
that  such  an  organism  might  react  after  it  had  been  cul- 
tivated outside  of  the  body.  He  and  others  had  had 
such  experience  with  the  typhoid  bacillus.  Dr.  Libman 
asked  Dr.  Duval  what  his  experience  had  been  with  the 
thread  reaction,  whether  he  had  found  it  niore  or  less 
specific  than  clump  reactions. 

Dr.  Duval  replied  that  his  bacillus  did  not  differ 
from  the  true  Shiga  type  except  fermenting  in  mannit. 
The  kind  of  reaction  (end-to-end  or  tight  clump)  de- 
pended on  the  media  and  serum  employed.  Sometimes, 
a  fresh  Shitra  culture  would  pive  an  end  to  end    reaction 
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-and  sometimes  the  Harris  culture  would  eive  it.  No 
liard  and  fast  rule  could  be  laid  down. 

Dr.  Park  said  that  in  most  of  the  diarhoeas  with 
profuse  serous  discharge  bacteria  were  very  abundant. 
In  a  dysenteric  stool  from  a  man  working"  on  Riker's 
Island,  which  was  almost  pure  blood,  ver)'  few  bacteria 
developed. 

Dr.  S.  J.  Meltzer  wanted  to  know  whether  watery 
stools  had  ever  been  examined  for  their  bactericidal 
effect.  Such  stools,  being  transudates  from  the  blood 
might  possess  acquired  bactericidal  power,  specific  for 
the  organism  which  is  the  primary  cause  of  the  dysentery. 
Hence  the  absence  of  just  this  group  of  bacteria  in  the 
watery  stools. 

Dr.  p.  H.  Hiss  said  that  he  had  noticed  a  tendency 
in  the  papers  read  that  evening  and  during  the  discussion 
to  refer  to  the  dysentery  bacilli  as  of  "acid"  and  "alkali" 
types,  and  to  speak  of  "acid"  and  "alkalin"  d^'senteries. 
He  thought  that  it  was  not  scientifically  correct  to 
divide  these  organisms  into  "acid"  and  "alkali"  types,  as 
both  of  these  types  produced  acid  freely  if  in  the 
presence  of  a  suitable  sugar.  So  far  as  he  knew,  in  the 
presence  of  proteid  and  nitrogenous  food  alone,  one  of 
these  types  would  give  rise  to  as  much,  or  as  little,  alkali 
as  the  other.  It  did  not,  therefore,  seem  to  him  correct 
to  speak  of  an  "alkali"  producing  type,  simply  because 
that  type  did  not  ferment  as  many  kinds  of  carbohydrates 
as  the  so-called  "acid"  type.  Dr.  Park  had  suggested  the 
name  "para-dysentery"  for  the  group  composing  the 
active  fermenters  or  "acid"  type,  in  order  to  distinguish 
it  from  the  true  Bacillus  dysenteriae  of  Shiga.  These 
active  fermenters  had  already  been  shown  to  be  divisible 
into  two  fairly  distinct  types  not  only  by  their  fermenta- 
tion   reactions   but   by   differences   in   agglutination.      In 
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view  of  these  facts  and  our  as  yet  really  limited  know- 
ledge of  these  oroanisms  and  their  relation  to  dysenteries 
and  diarrhoeas,  it  seemed  early  to  attempt  to  name  them 
or  at  least  to  mass  them  indiscriminately  under  one  group 
name.  At  present  we  knew  only  something  of  their 
action  on  carbohydrates,  practicall)'  nothing  of  their 
action  on  proteid  or  other  nitrogenous  food  materials, 
and  the  further  study  which  was  neccessary  might  lead  us 
to  a  different  conception  of  the  members  of  the  group. 

Dr.  Duval  also  objected  to  the  use  of  the  terms 
*'acid"  and  "alkalin"  groups.  He  preferred  to  distinguish 
them  by  the  terms  "fermenters"  and   "non-fermenters". 

Dr.  Park  asked  whether  the  same  objection  might 
not  apply  to  the  use  of  the  term  "para-typhoid". 

Dr.  Hiss  thouoht  so.  He  was  a^fainst  namino- 
groups  of  bacilli  until  more  was  known  of  their  character- 
istics. 

Dr.  Park  said  that  prefixing  the  term  "para"  simply 
separated  that  group  from  the  Shiga  variety  and  did  not 
necessaril)-  limit  the  mannit  fermenting  bacilli  to  a  defi- 
nite group  but  left  that  to  the  future  to  decide.  Most  of 
the  bacilli  so  far  obtained  were,  however,  in  most  charac- 
teristics, similar.  Some  of  the  German  bacteriologists 
had  used  the  term  "pseudo-dysentery"  for  this  group,  but 
this  was  misleading.  He  agreed  fully  with  Dr.  Hiss,  but 
said  that  the  terms  "acid"  and  "alkali"  were  simpl)'  terms 
of  convenience  and  referred  to  the  appearance  of  the 
differentiating  litmus  mannit  medium. 

Dr.  Herman  Schwa riz  asked  Dr.  Duval  whether 
he  found  bacilli  in  water)-  stools  where  no  blood  or 
mucus  was  present,  or  in  true  summer  diarrhcea. 

Dr.  Du\'ae  said  he  had. 

Dr.  Harij)W  Brooks  said  he  was  confused  as  to 
just  what  was  meant  b)-  d)'senterv  no\v-a-da)'s. 
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Dk.  Park  replied  that  the  term  "dysentery"  was  a 
distinctly  clinical  term.  It  referred  to  an  acute  infec- 
tious disease  lasting  from  one  to  four  weeks,  having 
the  distinguishing  symptoms  of  abdominal  pain,  tenes- 
mus, and  frequent  stools  of  blood  and  mucus  with  more 
or  less  feces  and  serous  Huid.  These  cases  were  rarely 
seen  in  New  York  City  but  occurred  by  hundreds  in 
country  towns.  It  was  imposible  to  examine  the  mucous 
membrane  of  the  intestines  in  these  cases  durinof  life. 
From  the  location  of  the  pain  and  the  character  of  the 
stools  it  was,  however,  possible  to  determine  pretty  ac- 
curately the  extent  of  colon  and  small  intestine  involved 
and  the  character<=Df  the  inflammation. 

Dr.  Brooks  thought  these  cases  corresponded  clini- 
cally to  cases  which  would  not  have  been  described  as 
dysentery  before  the  discovery  of  the  bacillus. 

Dr.  L.  Emmett  Holt  did  not  think  we  were  much 
helped  in  the  classification  of  intestinal  diseases  by  the 
researches  reported.  For  instance,  such  cases  of  colitis 
as  were  found  by  autopsy  to  have  large  quantities  of 
pseudo-membrane  had  always  been  included  in  the  group, 
dysentery,  but  were  frequently  without  blood  and  mucus 
as  clinical  symptoms.  To  exclude  them  from  the  classi- 
fication on  this  basis  seemed  irrational. 

Dr.  Park  said  that  the  uncomplicated  cases  of 
dysentery  outside  of  hospitals  usually  recovered  in  this 
climate,  and  when  fatal  an  autopsy  could  rarely  be  ob- 
tained. The  autopsy  findings  in  some  atypical  hospital 
cases  due  to  the  mannit  fermenting  type  in  which 
extensive  membrane  had  been  present,  had  been  care- 
fully examined  by  Dr.  Howland  whose  report  had  just 
been  read.  It  was  very  difficult  to  determine  in  these 
cases  what  portion   of  the  lesions  should  be  ascribed  to 


ETIOLOGY   OF   DVSENTKRV    AM)   ACUTE   DIARRHCEA.       157 

the  poison  of  the  dysentery  bacilkis.  In  these  cases  no 
true  Shiga  dysentery  bacilH  had  been  found. 

Dr.  O.  H.  Schultze  said  that  croupous  colitis  did 
cause  death.  Some  of  those  cases  died  where  there  was 
no  blood  and  no  mucus  in  the  stools. 

Dr.  Park  said  that  it  was  a  recognized  fact  that 
different  micro-organisms  produced  inflammations  resemb- 
ling each  other  in  many  respects.  Thus,  we  had  syphili- 
tic inflammations  of  the  pharyngeal  mucus  membrane  and 
also  lesions  due  to  Vincent's  bacillus  which  closely  re- 
sembled in  appearance  the  lesions  of  diphtheria.  We  also 
had  the  slighter  lesions  due  to  the  streptococci.  Not- 
withstanding these  facts  no  one  doubted  the  value  of 
recognizing  the  most  important  and  frequent  infection 
of  this  region  as  diphtheria.  The  same  reasons  existed 
for  the  term  "acute  dysentery," 

Dr.  George  P.  Biggs  said  that  the  term  "dysen- 
tery" referred  simply  to  a  group  of  clinical  symptoms 
and  had  no  place  in  pathology.  The  pathological  lesion 
in  dysentery  is  a  colitis  which  apparently  varies  in  type 
and  decree. 

Dr.  Da\ii)  Bo\aird  said  that  there  were  three 
distinct  points  of   interest  in  the  discussion. 

]. — We  could  not  tell  from  pathological  lesions  which 
cases  were  Shiga  bacillus  infections  or  were  associated 
with  other  bacilli. 

2. — We  could  ,  not  tell  from  clinical  picture  which 
cases  were  produced  by  Shiga  bacillus  and  which  were 
not. 

8. — Nor  was  the  aa-Sfhitination  test  alone  reliable 
evidence  as  to  which  cases  are  produced  by  the  Shiga 
bacilli. 

Practical  workers  had  no  other  means  than  the 
bacteriological   for   recoofnizinir   these    cases.      We    must 
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wait  for  further  information  from  bacteriolocrists  before 
makintr  definite  distinctions  either  as  to  the  bacteriological 
association  of  these  cases,  or  as  the  prospect  of  treatment 
with  specific  serum. 

Dr.  Park  said  he  could  judge  in  what  cases  dysen- 
tery bacilli  would  be  found  as  well  as  he  could  where 
typhoid  bacilli  or  diphtheria  bacilli  would  be  met  with. 
They  would  always  be  found  readily  in  cases  of  epidemic 
dysentery  and  usually  wherever  acute  diarrhoea  was 
accompanied  by  mucus  and  blood.  In  cholera  infantum 
they  would  not  be  found.  In  less  characteristic  cases  of 
the  type  of  summer  diarrhoea  they  were  sometimes  met 
with,  and  sometime  not,  just  as  diphtheria  bacilli  were 
sometimes  found  and  sometimes  not  found  in  slight 
throat  exudates. 

Dr.  Schwartz  thought  it  was  going  to  far  to  say 
that  summer  diarrhoea  was  due  to  the  dysentery  bacillus. 
When  blood  or  mucus  preponderated  the  bacilli  were 
found  without  difficulty;  but  in  commoner  cases  of  sum- 
mer diarrhoea,  even  if  a  few  colonies  were  found,  one 
could  not  say  that  the  dysentery  bacillus  was  the  cause  of 
the  watery  stools. 

Dr.  Duval  wanted  to  know  if  with  the  bacilli  in 
one  of  the  eight  colonies  from  such  a  case  there  was  re- 
action with  that  patient's  blood  1-50,  1-500,  1-1000,  and 
all  other  organisms  in  the  intestinal  tract  were  not  agglu- 
tinated, what  importance  would  Dr.  Schwartz  attach  to 
that  finding. 

Dr.  Schwartz  replied  that  he  would  consider  such 
a  finding  of  great  importance. 

Dr.  Goodwin  wanted  to  know  what  success  Dr. 
Duval  had  had  in  finding  bacilli  where  the  diarrhoea  ex- 
tended over  a  month,  two  months  or  three  months. 
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Dr.  Duyal  replied  that  it  was  very  difficult  to  iso- 
late the  bacilli  and  that  one  might  work  with  several 
specimens  from  one  case  and  then  find  very  few. 

Dr.  Sciiultze  thought  we  were  departing  from  the 
old  rule  in  ascribing  the  finding  of  these  bacilli  to  a. 
clinical  picture  and  not  to  the  pathological  lesion. 
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Dr.  Cyru-s  W.  Field  read  a  paper  on  Typhoid  Bacil- 
lus Infection  of  Oysters. 

This  work  was  undertaken  at  the  suggestion  of 
Dr.  Park  to  determine  whether  or  not  the  oyster  could 
be  the  means  of  typhoid  infection  and  if  so,  under  what 
conditions  it  would  act  in  this  manner. 

After  various  experiments  it  was  found  that  the  best 
method  of  infecting  tanks  in  which  the  oysters  were  placed 
for  observation  was  to  sow  the  Bacillus  Typhosus  on  agar 
slanted  in  flasks,  this  was  incubated  for  24  hours,  at  the 
end  of  this  period  the  growth  was  washed  off  with  normal 
salt  solution;  this  was  poured  into  the  tank  and  more 
fresh  salt  solution  added  to  the  flasks  to  wash  off  the 
remaining  bacteria.      The  oysters  were   removed  at  the 
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ends  of  certain  periods  and  were  examined  bacterio- 
logically.  At  each  period  five  oysters  were  taken  from 
the  tanks,  washed  and  scraped  to  remove  as  many 
organisms  as  possible  from  the  shell.  1-10  c.c.  of  juice 
was  used  to  infect  each  plate  ;  at  the  end  of  48  hours 
20  to  iO  colonies  were  fished  from  each  plate.  They 
were  planted  in  bouillon  and  at  the  end  of  24  hours  were 
examined  in  hanging  drop  and  a  strongly  agglutinating 
typhoid  serum  was  added. 

The  dilution  used  was  1-800.  If  the  organisms  in 
the  tube  did  not  agglutinate  they  were  thrown  out  and 
no  further  tests  were  made  upon  them.  If  they  did  they 
were  planted  in  lactose  agar  and  milk. 

In  the  latter  part  of  experiments  he  relied  entirely 
upon  the  agglutination  test.  No  organisms  were  found 
agglutinated  in  this  series  that  did  not  react  as  Bacillus 
Typhosus  to  the  other  tests. 

No.       No.  Bacteria 
Oysters  tested  per  c.c. 
in  infect,  tank 

5  20,000 

5  14,000 

5  8,000 

5  6,500 

5  4,200 

5  4,600 

In    the   next    experiment,    oysters   were   taken   from 

infected  tank  at    the  end   of   24  hours  and  placed   in   an 

uninfected    tank — fresh    salt  water  same  as  that  in   the 

Aquarium,  used  with  all  fishes. 

5  19,500 

5 

5 

5 

5 

6 

6 
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No.  bacteria 

%  of  B.  Ty- 

in infected 

in 
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per  c.c. 

oyster 

24 

0 

1,200 

22^ 

48 

0 
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96 

0 

750 
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0 
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H 

9      " 

0 

490 

H 

14     " 

0 

300 

0 

24 

0 

1,300 

19^ 

24 

0 

650 

5.5 

4a 

300 

3^ 

96 

240 

7  days 

200 

9     " 

210 

14     " 

190 

21     " 

200 

28     " 

190 
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Never  later  than  the  end  of  the  2nd  day  could  the 
organisms  be  found  in  fresh  water.  This  was  due  to  the 
great  dilution  in  the  fresh  water  tank  and  their  dis- 
appearance. 

On  taking  the  sea  water  used  in  these  experiments 
and  infecting  it  with  B.  Typhosus  it  was  found  that  the 
organisms  disappeared  entirely  from  the  water  from  the 
6th  to  8th  day.  50%  were  destroyed  at  the  end  of 
24  hours. 

Some  oysters  were  removed  from  the  infected  tank 
aiid  kept  on  ice;  no  diminution  was  found  in  the  number 
of  bacteria  present  per  cubic  centimeter  up  to  the  8th 
day. 

The  question  is,  does  the  oyster  ever  come  in 
contact  with  infected  material,  and  if  so,  does  not  salt 
water  dilute  and  destroy  the  organism?  That  is,  if  taken 
from  deep  sea  beds  and  brought  to  fresh  water.  Oysters 
are  removed  from  beds  and  taken  to  small  or  large  creeks 
and  deposited  at  low  tide  in  drinking  or  fattening  houses, 
built  in  the  stream  at  its  edo^e  and  as  the  tide  rises  the 
house  is  filled  with  water  which  covers  the  oysters.  As 
the  water  rises,  one  can  hear  the  hissing  sound  made  by 
the  oyster  in  sucking  it  up.  The  specific  gravity  of  this 
water  is  less  than  they  are  accustomed  to  and  by  a 
process  of  osmosis  the  oysters  are  enlarged,  making  them 
fat. 

The  streams  may  be  grossly  contaminated  by 
sewerage.  Should  a  case  of  typhoid  occur  in  town  near 
the  creek  and  these  oysters  become  infected  by  discharges 
from  the  patient,  those  eating  the  oysters  would  have 
typhoid  fever,  as  was  the  case  in  Middletown  in  181)4. 
This  epidemic  was  traced  to  oysters  fattened  in  a  river. 
Patients  lived  on  the  stream  near  the  drinking  house  and 
discharo-es  were   drained   into   the   river.      Wherever  the 
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oysters  were  shipped  a  typhoid  epidemic  followed.  This 
condition  of  drinking  houses  is  still  the  same  in  many 
places  where  oysters  are  shipped  to  the  market. 

The  only  way  is  to  forbid  the  sale  of  fattened 
oysters,  or  the  establishment  of  oyster  beds  where  the 
the  water  might  be  contaminated,  or  the  process  of 
fattening  where  the  water  was  or  could  be  contaminated. 


D 


isciission. 


Dk.  Wm.  H.  Park  said  that  if  by  the  work  of  Dr. 
Field,  and  further  experiments,  it  could  be  definitely 
proven  that  the  bloated  or  fattened  oyster  was  a  source 
of  lyphoid  infection  the  Health  Department  would  take 
the  ground  that  oysters  in  New  York  sold  in  the  shell, 
should  not  be  oysters  bloated  or  fattened  in  creeks, 
which  are  more  or  less  grossly  contaminated  with  town- 
sewerage  which  rtows  into  the  creeks. 

It  is  fairly  easy  for  anyone  used  to  it,  to  detect  the 
bloated  oysters  from  those  taken  from  the  deep  sea 
beds.  Those  who  care  most  for  oysters,  do  not  care  for 
the  bloated  or  fresh  water  variety;  they  prefer  those 
from  the  deep  sea,  which  seems  to  be  safe. 

Dr.  Manges  asked  Dr.  Field  if  the  fattened  oysters 
had  any  distinguishing  marks,  and  what  was  the 
percentage  of  their  sale  in  New  York. 

Dr.  F'ieli)  replied  that  there  were  no  distinguishing 
marks  to  be  seen  except  by  opening  the  oyster.  If  they 
were  fat  and  plump  and  filled  the  shell,  which  normal 
oysters  did  not,  they  were  almost  sure  to  be  fattened. 
The  more  reputable  dealers  would  not  handle  them. 
Oyster  connoisseurs  would  not  touch  them.  They  would 
detect  the  lack  of  the  brackish  taste  of  deep  sea  oysters. 

He  had  visited  one  of  these  creeks  and  asked  a 
native    if   the    water    was    used    for    drinking    purposes? 
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"No",  the  latter  replied,  "sewerage  goes  into  that,  we 
would  not  dare  drink  it."  Dr.  Field  said,  "Do  you  eat 
the  oysters?"  He  said,  "No,  those  go  to  the  New  York 
market."  They  are  also  kept  there  for  the  convenience 
of  oyster  shippers  who  don't  want  to  go  to  the  beds  with 
their  boats  to  get  them.  They  bring  in  great  quantities 
of  them,  and  store  them  in  houses  as  they  are  called. 
Then  as  wanted,  put  them  in  barrels  and  ship  by  freight 
to  New  York.  They  are  sometimes  24  to  48  hours  in 
transit. 

Dk.  Manges  said  that  at  Mt.  Sinai  Hospital  there 
were  a  large  number  of  typhoid  cases  each  year,  but  for 
Mosaic  reasons  oysters  were  not  consumed  by  many  of 
these  patients.  Outside  of  the  hospital  in  cases  of 
typhoid  fever  he  always  made  a  point  of  asking  about 
oysters.  Wherever  typhoid  had  been  found  in  cases  of 
oyster  eating  they  had  been  eaten  outside  of  New  York. 
He  did  not  know  of  any  cases  arising  in  this  city.  He 
did  know  of  cases  of  oyster  infection  coming  from  places 
in  the  neighborhood — Long  Branch  and  Atlantic  City. 
Two  years  ago  at  the  latter  place  the  water  where  the 
oysters  were  fattened  was  a  splendid  culture  medium  from 
sewerage  contaminations.  As  far  as  New  York  oysters 
went,  he  thought  we  were  pretty  safe.  Everything 
suspicious  in  oyster  culture  should  be  prohibited  and  if 
the  Board  of  Health  would  make  known  the  point 
emphasized  by  Dr.  Field,  how  to  tell  the  fattened  oyster, 
it  M^ould  afford  oyster  lovers  satisfaction  and  protection. 
Many  were  afraid  of  the  oyster  on  accont  of  this  agitation. 

Dr.  Park  said  that  Dr.  Field  had  told  him  that  on 
account  of  newspaper  talk  about  the  typhoid  infection  of 
oysters,  that  the  demand  had  fallen  off  one-third. 

It  was  true  we  did  not  know  of  any  such  cases  in 
New  York,    but  we   could,    by  such  safeguards,    make?  the 
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use  of  oysters  perfectly  safe.      Not   interfere  with  their 
use,  but  rather  allow  people  to  use  them. 


Prof.  G.  N.  Calkins  gave  a  demonstration  of  the 
results  of  his  studies  on  the  bodies  found  in  the  lesions 
of  variola.  The  bodies  seen  were  the  same  as  those 
originally  described  by  Guarnieri  and  Pfeiffer,  and  more 
recently  by  Councilman,  who  had  placed  the  material  for 
the  present  study  in  Prof.  Calkins'  hands.  It  had  been 
fixed  in  Zenker,  preserved  in  alcohol,  and  stained  by  the 
method  described  by  Borrel  in  the  Pasteur  Annals, 
jgoi,  p.  4g.  Three  possible  c^^cles  of  development  of  the 
organism  have  been  traced,  the  most  important  of  which, 
the  sexual  cycle,  we  owe  to  the  observations  of  Prof. 
Councilman.  This  is  intra-nuclear.  The  first  cycle  is  a 
simple  growth  with  segmentation  into  gemmules,  which 
then  infect  fresh  tissue  cells.  In  the  third,  which 
also  appears  to  be  a  sexual  cycle,  pansporoblasts  are 
formed,  which  break  up  leaving  a  Restkorper.  Vesicular 
bodies,  similar  in  appearance  to  those  described  in  the 
epithelial  cells  in  variola,  are  also  seen  in  carcinomata 
and  sarcomata,  and  in  the  tissues  infected  by  diphtheria, 
but  the  varioloid  bodies  can  be  distinguished  by  the  fact 
that  a  complete  series  can  be  traced. 

Discussion  on  Dr.  Calkins    remarks. 

I.)r.  Tvzzer  crave  a  brief  outline  of  his  work.  He 
said  he  had  made  a  comparative  study  of  the  lesions 
following  vaccine  inoculations  and  the  specific  inclusions 
which  accompany  those  lesions.  In  taking  up  this  work 
before   being  fully   convinced  that   these  inclusions  were 
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organisms,  he  followed  out  various  hypotheses.  In  super- 
ficial examination,  these  inclusions  may  resemble  various 
sorts  of  degrenerations.  He  sought  to  trace  these  inclu- 
sions  back  to  included  leucocytes,  red  blood  corpuscles, 
or  degenerations  of  the  protoplasm  of  the  cell.  After 
studying  a  great  many  lesions  he  had  been  unable  in 
any  case  to  find  any  form  which  links  the  typical  charac- 
teristic inclusion  with  any  of  these  degenerations. 

In  vaccine  lesions  he  had  found  that  they  formed 
the  same  series  as  given  by  Dr.  Calkins  for  the  cyto- 
plasmic forms.  The  organisms  at  first  lie  between  cells, 
become  larger  by  growth,  take  their  position  near  the 
nucleus,  and  finally  undergo  segmentation  into  new 
forms. 

Concerning  nuclear  forms,  he  found  none,  although 
degenerating  and  disintegrating  nuclei  were  found.  The 
experiments  had  been  made  upon  the  tissues  of  rabbits 
and  various  other  animals  on  cornea,  skin  and  mucous 
membrane.  It  was  quite  evident  that  these  inclusions 
bore  some  resemblance  to  degenerations,  but  after  a  study 
of  lesions  in  these  various  animals  and  in  the  various 
tissues  of  these  animals,  he  still  considered  that  they  are 
organisms. 

In  the  course  of  this  work  lesions  were  studied  from 
a  series  of  one  hundred  rabbits,  several  guinea  pigs,  two 
sheep,  twelve  calves  and  three  adult  cows. 

Dk.  \V.  R.  Bklxkeriioff  spoke  briefly  of  work 
done  by  him  with  Dr.  G.  B.  Magrath,  under  the 
direction  of  Dr.  \V.  T.  Councilman,  upon  the  lesions  of 
experimental  variola  in  the  monkey.  They  found  many 
of  the  forms  described  by  Prof.  Calkins  ;n  the  lesions  of 
small-pox  in  man,  the  work  being  strongly  confirmatory 
of  the  work  of  Prof.  Calkins. 

Mention  was  also   made  of  a  deofeneration  of  certain 
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cells  of  the  testicular  epithelium  in  acute  diseases  which 
led  to  forms  simulating  a  certain  stage  of  cytoryctes. 
He  then  pointed  out  the  grounds  on  which  such  a 
degeneration  product  could  be  differentiated  from  the 
parasite. 

Dr.  Anna  W.  Williams  said  that  before  Dr.  Coun- 
cilman's very  important  paper  appeared,  their  section 
work  was  mainly  with  rabbits'  corneas  inoculated  with 
vaccine  virus. 

Since  his  paper,  they  had  begun  the  study  of  serial 
sections  from  monkeys  inoculated  with  variolous  virus 
from  different  cases  of  variola.  This  work  was  practically 
just  begun  as  they  had  studied  sections  from  only  two 
monkeys,  and  she  therefore  felt  some  hesitation  in  speak- 
ing about  it.  She  wished  to  mention,  however,  one  or 
two  perplexing  points. 

Their  two  monkeys  showed  a  great  difference  in  re- 
action to  the  inoculation  of  the  virus.  In  one,  the  erup- 
tion developed  late  and  was  of  a  mild  form.  In  this  one, 
very  few  definite  intra-nuclear  changes  were  found.  In 
the  other  monkey,  an  early  and  abundant  eruption  de- 
veloped, and  both  the  intra-cellular  and  intra-nuclear 
changes  were  marked.  In  sections  from  this  monkey 
they  had  found  nearly  all  of  the  forms  described  by  Dr. 
Calkins,  but  they  had  not  yet  been  able  to  trace  out  the 
definite,  consecutive  cycle  described  by  him. 

In  the  first  place,  there  seemed  to  be  frequently  be- 
ginning vesiculation  with  no  bodies  present  either  in  the 
veslculated  cells  or  in  those  in  their  immediate  neighbor- 
hood. Then  the  intra-cellular  forms  showed  an  extreme 
irregularity  in  the  time  of  their  appearance  and  in  the 
size  of  the  amoeboid  forms  and  in  the  size  and  shape  of 
the  segmenting  forms,  more  of  an  irregularity  than  Dr. 
Calkins  had  described  in  his  remarks. 
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Of  course  they  knew  that  they  might  have  degen- 
erative changes  in  such  a  protozoon  as  well  as  in  the 
host  cell,  and  that  such  degenerative  changes  might 
occur  more  frequently  in  one  monkey  than  another, 
giving  at  times  a  very  complicated  picture.  Such  a  con- 
dition might  account  for  some  of  the  peculiar  intra- 
nuclear changes  which  they  had  found.  They  had  been 
able  to  trace  a  series  of  apparently  undoubted  degenera- 
tions into  which  some  of  the  forms  shown  by  Dr.  Calkins 
seemed  to  fit. 

A  substance  appeared  in  the  nuclei  in  advancing 
lesions  which  stained  a  homogeneous,  brilliant  pink,  with 
haematoxylin  and  eosin,  and  a  greenish  blue  with  magenta 
and  indigo  carmine. 

This  substance  first  appeared  in  small,  irregular 
masses,  often  by  the  size  of  the  principal  chromatin  mass 
of  nucleus.  As  the  lesion  advanced,  this  substance  was 
often  seen  partially  and  then  completely  surrounding 
the  chromatin  mass,  leaving  that  as  a  small,  more  or  less, 
rounded  central  body  which  takes  the  chromatin  stains 
as  a  rule  brilliantly.  Such  a  picture  seemed  to  resemble 
one  of  the  first  stages  of  the  primary  sporoblasts  as  de- 
scribed by  Dr.  Calkins. 

Other  nuclei  were  more  or  less  filled  with  the  ho- 
mogeneously staining  material,  most,  however,  still  re- 
taining a  chromatin  mass.  Many  of  these  later  nuclei 
contained  in  this  homogeneously  staining  material,  ir- 
regular granules,  some  highly  refractive,  and  others  not, 
some  larger  with  a  vacuole-like  center  approaching  de- 
finite ring  bodies  in  appearance  and  some  of  these  with 
a  central  granule.  It  was  thought  by  the  speaker  that 
these  appearances  might  be  due  to  mixed  protozoon  in- 
fection  and   detrenerative   chancres,  but   so   far,   thev  had 
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been  unable  definitely  to  say  that  they  were  due  to  more 
than  degenerative  changes. 

Dr.  James  Ewing  said  that  he  had  heard  Dr.  Calk- 
ins' presentation  three  times  and  felt  that  it  had  become 
more  convincing  in  each  repetition.  From  the  very  first 
he  had  been  greatly  impressed  by  the  examination  of  the 
specimens  and  had  felt  that  we  were  probably  face  to 
face  with  the  solution  of  the  problem  of  variola.  He 
had  never  been  quite  free  from  doubt,  however,  regard- 
ing the  interpretation  to  be  placed  on  the  intra-nuclear 
forms,  while  in  regard  to  the  extra-nuclear  vaccine  bodies 
he  believed  that  no  one  could  afford  to  ignore  the  gen- 
erally accepted  opinion  of  pathologists  that  these  bodies 
represent  degenerative  products.  The  line  of  proof  thus 
far  brought  forward  to  demonstrate  the  protozoon  nature 
of  all  these  bodies,  intra-  and  extra-nuclear,  seemed  to 
him  incomplete.  Very  little  or  no  attention  had  ap- 
parently been  paid  to  the  possibility  of  reproducing  the 
intra-nuclear  forms  by  other  methods.  In  his  own  study 
of  vaccine  bodies  he  had  become  familiar  with  and  over- 
whelmed by  the  host  of  structures  in  necrosing  variolous 
lesions  which  recall  the  forms  of  protozoa,  and  early  con- 
cluded that  it  would  be  impossible  to  demonstrate  the 
presence  of  a  definite  protozoon  cycle  on  the  basis  of 
morphology  alone. 

During  the  past  year  he  had  been  attempting  to 
ascertain  if  vaccine  bodies  varied  in  the  different  animals 
known  to  be  susceptible  and  in  any  others  that  might  be 
made  to  react  in  any  way  to  inoculations  of  vaccine,  in 
other  words  to  establish  a  comparative  morphology  of 
vaccine  bodies.  He  had  in  this  way  compared  vaccine 
bodies  produced  in  man,  monkey,  rabbit,  frog,  and  mud- 
puppy. 

The   same   type  of   extra-nuclear    body,   in  general, 
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seemed  to  be  produced  by  vaccine  In  each  of  these  ani- 
mals. One  could  hardly  believe  that  the  same  protozoon 
was  capable  of  growth  in  animals  so  distantly  related  as 
man  and  batrachian.  He  thought  that  the  appearance 
of  the  vaccine  body  in  so  many  different  animals  could 
with  difficulty  be  reconciled  with  the  protozoon  theory, 
and  seemed  to  indicate  rather  that  this  body  represents  a 
universal  function  of  the  diseased  epithelial  cell  rather 
than  a  particular  micro-organism  invading  the  cell. 

Early  in  1903,  Sikowsky,  a  Russian  observer,  re- 
ported that  vaccine  bodies  in  the  cornea  could  be  repro- 
duced by  inoculation  with  diphtheria  toxin.  In  repeating 
this  work  he  had  been  greatly  surprised  to  find  that 
within  24  to  4S  hours  after  inoculation  of  the  rabbit's  or 
frog's  cornea  with  diphtheria  toxin  practically  the  same 
changes  were  produced  as  by  vaccine.  The  very  numer- 
ous forms  of  bodies  produced  resembled  in  striking 
fashion  those  seen  in  variola  and  vaccine.  Some  of  them 
were  totally  different  in  type  from  anything  he  had  ever 
before  seen  as  a  result  of  degenerative  processes  and  it 
would  have  been  difficult  to  have  imag^inecl  them  to  be  of 
such  origin  had  any  other  conclusion  been  possible.  In 
tracing  the  origin  of  these  bodies  he  had  come  to  the 
conclusion  that  they  originated  from  a  peculiar  form  of 
coagulation-necrosis  with  the  production  of  a  semi-tluid 
elastic  material  which  by  comminution  and  vacuolation 
reproduced  many  of  the  protozoon-like  forms  of  vaccine 
bodies.  This  necrotic  process  involved  either  the  nu- 
cleus, or  the  cell  body,  or  both.  It  produced  minute  or 
large  rings  and  globules,  intra-nuclear  or  extra-nuclear, 
sincrle  rinors  or  concreries  of  vacuoles,  rosette-like  bodies, 
and  very  peculiar  cyst-like  bodies  large  and  small.  Many 
of  them  he  found  indistinguishable  from  similar  bodies 
he  had  seen  in  variolous  lesions,  and  strongly  resembled 
the  bodies  included  in  the  cycle  of  the  variola  parasite. 
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In  drawing-  conclusions  from  these  observations  he 
felt  one  could  not  safely  claim  that  no  protozoon  forms 
are  mixed  up  with  the  vaccine  bodies  in  variola,  but  they 
did  seem  to  show  that  the  morphological  evidence  so  far 
presented  had  failed  to  demonstrate  any  protozoa  in 
variola,  and  that  morphological  studies  alone  if  limited 
to  variola  would  probably  always  remain  indecisive. 

Prof.  Calki.vs  said  that  he  felt  quite  sure  that  the 
bodies  he  had  just  described  were  parasites  and  not 
deorenerations. 

Dr.  Ira  vox  Gieson  thought  it  seemed  very  curi- 
ous that  the  problem,  which  has  occupied  so  much  atten- 
tion for  the  last  twenty  years,  should  be  opened  up  by  so 
simple  a  process  as  the  ordinary  technic  of  cutting  and 
staining  sections  made  from  sores.  He  thought  so  com- 
prehensive a  problem  would  have  been  worked  out  on 
these  lines  long  ago.  He  thought  the  great  living 
problem  of  the  day  was  the  action  of  the  cytolytic  agents, 
which  he  thought,  as  time  w^ent  on,  would  be  found  to 
constitute  the  niajor  part  of  the  process.  The  organism 
itself,  he  said,  has  about  the  same  relationship  to  the 
process  as  the  spark  has  to  the  train  of  gunpowder  which 
it  ignites.  The  finding  of  the  organism  does  not  explain 
the  rest  of  the  process  in  so  extremely  complicated  a 
se(|uence  of  phenomena  as  that  which  we  call  variola. 
He  thought  the  organisms  probably  merely  carriers. 


Dr.  Herman  Schwartz  read  a  paper*  on  the  results 
of  the  bacteriological  examination  of  the  stools  from  cases 
of  summer  diarrhoea  with  the  special  object  of  finding  the 

*   Read  at  the  meeting  of  October  14,  1903. 
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Bacillus  dysenteriae.  He  took  only  those  cases  of  typical 
summer  complaint  which  were  characterized  by  profuse 
watery  stools  with  little  or  no  mucus.  He  first  examined 
the  blood  of  twenty-five  healthy  infants  for  agglutination 
reactions  with  Bacillus  dysenteriae  in  dilutions  of  1  to  10, 
1  to  20,  and  1  to  50,  These,  with  one  exception,  1  to  10, 
were  all  negative.  The  normal  stools  of  three  healthy 
breast  fed  and  three  healthy  bottle  fed  babies  were  then 
examined  with  negative   results. 

The  stools  from  thirty  cases  of  the  character  as 
stated  above  were  also  studied. 

Technic. — The  stools  were  taken  by  means  of  double 
tubes;  the  anal  region  being  disinfected,  the  larger  calibre 
tube  was  inserted  about  one-half  inch  in  the  rectum;  the 
second  tube  of  smaller  calibre  and  longer  than  the  first, 
was  inserted  through  this  larger  tube,  well  into  the 
rectum  and  the  mucous  membrane  of  the  latter  irritated. 
This  seemed  to  be  the  only  feasible  method  of  obtaining 
these  watery  stools.  When  macroscopical  mucus  was 
present  the  fluid  stool  was  put  into  a  Petri  dish  and  the 
mucus  fished  out  and  put  into  bouillon.  Otherwise,  a 
few  c.c.  of  this  fluid  was  put  into  bouillon  and  then  in 
thirteen  cases  agar  plates  in  the  ordinary  way  made.  In 
the  remaining  seventeen,  the  method  used  by  Dr.  Duval 
was  used.  In  all  the  thirty  cases  the  results  were 
negative.  The  blood  of  these  cases  was  also  examined 
for  agglutination  reactions  (1  to  10,  1  to  20,  and  1  to  50) 
with  netrative  results. 

Conclusions. 

1.  The  blood  of  healthy  infants  and  children 
rarely  contains  agglutinins  for  the  dysentery  bacillus. 

2.  The  normal  stools  of  infants  in  the  cases  ex- 
amined did  not  show  the  presence  of  these  bacilli. 
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8.  That  in  the  cases  of  typical  summer  diarrhoea 
with  green,  watery  stools,  these  bacilli  were  not  present, 
or  if  present,  must  be  in  exceedingly  small   numbers. 

4.  The  serum  from  these  cases  of  summer  diarrhoea 
showed  no  agglutinins  for  the  dysentery  bacillus. 

5.  From  the  results  of  these  observations,  it  would 
seem  that  these  bacilli  are  not  usually  a  factor  in  this 
class  of  summer  diarrhoea. 


Proceedings 

of  the 

New  York  Pathological  Society. 

New  Series,  Vol.  III.       DECEMBER,   1903.  No.  7 

TABLE  OF   CONTENTS. 

Smith,  Notes  on  a  Number  of  Mallein  Reactions. — Brooks,  Unusual  Case  of 
Multiple  Neuritis. — Welch,  Patent  Foramen  Ovale:  A  Case  of  Multiple 
Serositis. — Tuttle,  Seven  Cases  of  Paratyphoid  Infection. — Atki.nson, 
Preliminary  Note  on  Precipitines  formed  by  Injecting  Animals  with 
Globulin  derived  from  Normal  Horse  Serum  and  from  Horse  Serum  con- 
taining Diphtheria  Antitoxin. 


Dk.   William   H.    P.\kk,   President. 


NOTES  OX  A  NUMBER  OF  MALLEIN 
REACTIONS. 

Dr.  Letchworth  Smith  said  it  was  the  purpose  of 
these  notes  to  present  as  briefly  as  possible  some  of  the 
results  of  examinations  of  a  number  of  horses  killed 
during  the  summer  after  having-  been  tested  by  mallein. 
A  reaction  to  mallein  included  three  points: — 
L  General  reaction:  Dejected  appearance,  staring- 
coat,  etc. 

2.  Local  reaction:    Appearance   of  tender  swelling- 
lasting  several  days. 

3.  Rise  of  temperature.      According  to  the  Health 
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Department  Circular  of  Information  regardino^  the  use 
of  mallein,  this  was  "from  2.7"  to  7. "2°  r\,"  while  French 
and  German  authorities  insist  it  should  be  at  least  .*i.(V'  F. 
or  2°  C. 

The  list  of  cases  given  did  not  include  all  the  horses 
killed,  but  those  which  fullfilled  the  following  condi- 
tions:— 

1.  Tested  bv  mallein  durino-  the  months  of  March, 
April,  May  and  June,  19()8,  and  notes  of  the  tests  re- 
corded. 

2.  Condemned  as  result  of  tests. 

•\.  Autopsied  and  bacteriologically  examined  by 
Dr.  Schwarz,  Dr.  Weil  and  Dr.  Smith. 

The  results  were  interesting  on  account  of  the  tem- 
peratures the  part  of  the  mallein  reaction  which  usually 
claimed  the  greater  share  of  attention.  The  tempera- 
ture was  taken  five  times  in  the  twenty-four  hours  preced- 
ino^  injection  of  mallein  and  five  times  followino-  it. 
The  mallein  was  made  b)-  Ravenel's  method. 

In  estimating  the  rise  of  temperature  during  these 
tests,  the  average  taken  before  the  injection  was  com- 
pared with  the  average  taken  after  it,  rather  than  by 
comparison  of  the  highest  temperatures  reached  in  each 
case. 

Of  the  4'^)  cases  with  conditions  as  above  mentioned, 
eight  had  shown  a  rise  of  2"'  C.  or  more  In  temparature. 
Of  these,  three  showed  lesions  interpreted  as  glanders, 
besides  yielding  the  glanders  bacillus;  two  showed  indica- 
tions of  glanders  but  the  bacillus  could  not  be  isolated. 
Three  seemed  normal. 

In  22  cases  of  the  43,  there  w^as  a  rise  of  1  to  2°  C. 
Six  of  these  were  bacteriologically  and  pathologically 
proven  to  be  glanders.  Seven  were  pathologically  posi- 
tive.     In  nine  cases  there  were  no  indications  of  glanders. 
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In  the  thirteen  remaininw'  cases  the  temperature 
rose  less  than  1"  C.  Four  yielded  glanders  bacillus,  hve 
showed  suspicious  lesions  and  four  were  negative.  Even 
in  the  cases  in  which  there  was  a  marked  rise  of  tem- 
perature, more  than  one-third  showed  very  doubtful 
lesions,  or  none  whatever. 

As  the  foreign  authorities  would  lead  one  to  expect, 
thirteen  cases  with  temperature  changes  less  than  2"  C. 
were  neorative. 

But  in  the  attempt  to  "stamp  out"  glanders,  the  de- 
struction of  normal  horses  was  no  more  important  than 
the  mistake  of  passing  over  one  having  the  disease.  If 
the  conservative  course  had  been  followed — of  consider- 
ing the  cases  negative  if  they  failed  to  show  a  rise  of 
temperature  of  '2"  C. — ten  horses  from  which  the  bacillus 
was  recovered  and  twelve  others  which  were  very  proba- 
bly cases  of  glanders,  would  have  remained  alive,  and 
been  a  possible  source  of  infection. 

The  speaker  regretted  that  more  reliance  could  not 
be  placed  on  the  negative  reaction.  Some  cases  put 
down  as  negative  might  have  proven  positive  bacteriolo- 
gically  if  the  destruction  of  the  horses  could  have  been 
satisfactorily  nianaged.  It  was  impossible  to  get  posses- 
sion of  material  as  soon  as  desired. 

Dr.  Smith  spoke  of  the  lack  of  knowledge  of  lesions 
which  simulate  glanders.  The  experience  of  the  summer 
supported  the  position  of  those  who  consider  mallein  a 
favorable  diagnostic  agent  in  suspected  cases  of  glanders 
rather  than  those  who  condemn  it. 

Whether  or  not  under  ordinary  circumstances  the 
actual  destruction  of  horses,  which  showed  no  symptoms 
of  glanders  except  a  reaction  to  mallein  is  justifiable,  was 
still  an  open  (question. 

The  later  observation   of   Xocard,  Babes,  and  other 
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authorities  on  the  curability  of  the  disease  tended  toward 
the  more  conservative  idea  of  isolation  until  the  appear- 
ance of  more  definite  evidences  that  the  animal  is  use- 
less. 


Dr.  Harlow  Brooks  reported  an  Unusual  Case  of 
Multiple  Neuritis.  The  patient  was  a  woman,  born  in 
Russia,  50  years  of  age.  Apparently  there  was  no  tuber- 
culous, specific  or  neurotic  taint  in  the  family.  At  an 
early  age  she  began  to  drink  whiskey  steadil)-,  but  never 
to  the  point  of  intoxication.  She  also  drank  a  little 
beer,  tea  and  coffee,  but  not  to  excess. 

She  married  when  20  years  of  age  and  from  this 
time  forward  had  various  symptoms  which  reappeared 
from  time  to  time.  Her  ankles  became  jjainful  and 
swollen  after  exertion,  pain  disappearing  after  rest. 
She  had  attacks  of  diarrhoea  following  periods  of  consti- 
pation, the  latter  lasting  six  or  seven  days.  At  40  years 
of  age  she  was  frightened  and  after  this  had  headache 
which  lasted  for  a  year  and  a  half,  but  was  relieved  by 
domestic  remedies. 

At  the  ap:e  of  41  her  ankles  became  so  swollen  and 
painful  that  walking  was  impossible  and  she  remained  in 
bed  for  a  time  after  which  she  was  able  to  walk  about. 
Because  of  painful  callosities  on  the  sole  of  her  feet  she 
walked  on  the  heels  which  gave  her  a  peculiar  gait  which 
still  persists  at  the  age  of  50.  Two  and  a  half  years  ago 
she  noticed  some  anesthesia  of  the  soles  of  the  feet.  This 
was  not  permanent  but  remained  for  a  week  or  two  and 
then   disappeared  only  to  return  again. 

Two  years  before  her  admission  she  had  lumbago 
with   severe  and   persistent   pains  in  the  wrist.      She  lost 
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control  of  the  bladder  for  nine  months  when  she  re- 
covered completely.  During  her  last  illness  of  nine 
months'  duration,  she  suffered  from  pain  in  the  larger 
joints  of  the  body,  was  very  weak,  could  do  no  house- 
work and  remained  in  bed  much  of  the  time.  She  had 
no  control  over  urination  and  defecation.  Pains  in  the 
back  were  very  severe,  also  pains  in  feet,  arms  and  shoul- 
ders, and  she  could  not  raise  either  her  hands  or  feet. 
After  six  months  in  bed  with  intervals  of  improvement, 
she  was  able  to  sit  up  without  help. 

When  examined  at  the  Hospital  the  muscular  dex- 
terity was  impaired,  myotactic  irritability  was  wavelike, 
there  was  no  perceptible  enlargement  of  the  superficial 
lymph  nodes.  She  showed  no  mental  weakness,  was 
good  natured  and  complained  very  little  of  the  pain  from 
which  she  apparently  suffered.  The  muscles  were  Habby 
and  normal  in  volume,  except  for  a  slight  wasting  of  the 
small  muscles  of  the  right  thumb.  Sensibility  as  to  pain, 
touch,  and  temperature  normal. 

When  two  fingers  were  placed  upon  the  arm,  she 
recognized  four,  usually  increasing  rather  than  decreas- 
ing the  number  of  points.  Retlexes  were  exaggerated, 
motor  power  diminished.  Slight  foot  drop  was  noticed 
when  patient  was  in  bed.  The  patient  developed  a  bed 
sore,  grew  rapidly  worse  and  died. 

Post-mortem  showed  the  lesions  of  a  long-standing- 
case  of  alcoholism  of  the  chronic  type.  The  brain  was 
abnormall)'  firm.  The  spinal  cord  was  firm  in  spots,  in 
other  places  it  was  soft.  No  apparent  changes  in  the 
retina. 

Anatomical  diagnosis  was  peripheral  neuritis  prob- 
ably of  alcoholic  origin.  There  was  interstitial  hyper- 
plasia in  all  the  organs.  In  the  brain,  spinal  cord  and 
nerve  roots,  it  was  foimd  that  the   cortical    fibres   comino- 
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from  tlie  large  pyramidal  cells  of  the  frontal  and  parietal 
regions  of  the  cortex  were  extensively  degenerated.  The 
fibres  were  also  degenerated  in  the  internal  capsule,  the 
medulla  and  spinal  cord  showed  a  marked  descending 
degeneration  most  marked  in  the  crossed  pyramidal 
tracts.  As  was  expected,  degeneration  of  the  posterior 
tracts  was  found  but  it  was  more  extensive  than  antici- 
pated. There  were,  however,  no  distinct  areas  of 
sclerosis. 

The  posterior  root  ganglia  showed  cytoclastic 
changes  and  both  posterior  and  anterior  nerve  roots  were 
extensively  degenerated.  In  the  peripheral  nerves  there 
were  interstitial  and  parenchymatous  degenerations  more 
projiiinent  in  the  smaller  trunks  less  so  in  the  larger. 
Presence  of  the  descendincr  deoenerations  was  most  in- 
teresting.  These  degenerations  were  present  without 
marked  mental  change  as  though  the  motor  fibres  were 
particularl)'  affected  and  yet  in  the  so-called  psychic  areas 
sections  showed  some  deo^enerated  fibres. 

The  speaker  thought  it  rare  in  cases  of  alcoholism 
producing  degeneration  of  the  brain,  cord  and  peripheral 
nerves,  to  find  the  descending  degeneration  fully  as 
marked  as  the  ascending  changes.  He  thouoht  the  lack 
of  knowledge  of  these  brain  changes  was  due  to  the  fact 
that  observers  had  been  satisfied  on  findino-  the  changes 
in  the  peripheral  nerves  and  did  not  search  further  for 
alterations  in  the  brain. 

Lh'sci/ssion. 

Dr.  M.  G.  ScHEAi-r  said  that  two  years  ago  he  had 
shown  a  case  of  so-called  alcoholic  neuritis  in  combina- 
ti(^n  with  mental  symptoms  ( Korsakow's  syndrome)  to 
the  Patholoofical  Societv,  in  which  there  had  been  marked 
changes   in   the   spinal   cord  and  medulla.      The  brain  of 
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this  case  liad  not  been  examined  up  to  the  time  of  the 
presentation,  but  later  he  examined  and  found  changes 
throughout  the  cortex.  This  case  differed  from  the  one 
of  Dr.  Brooks,  in  that  the  mental  sym])toms  were  very 
marked. 

The  point  brought  out  by  Dr.  Brooks  that  these 
changes  had  not  been  observ^ed  in  similar  cases  of  alco- 
holic poisoning  before,  is  very  likel)-  due  to  the  fact  that 
in  examining  these  cases  former  observers  did  not  use  a 
method  whereby  acute  degenerative  changes,  such  as  are 
found  in  alcoholic  poisoning,  are  made  visible.  These 
changes  are  demonstrated  by  the  Marchi   method. 

The  lesion  as  a  rule  is  the  result  of  an  acute  or  sub- 
acute condition.  It  does  not  involve  whole  tracts,  but 
only  groups  of  fibres  in  certain  tracts;  particularly  the 
fibres  in  the  posterior  root  zones  of  the  spinal  cord,  and 
the  intramedullar\'  fibres  of  the  sensory  cranial   nerves. 

The  speaker  agreed  with  Dr.  Brooks,  and  wishes  to 
lay  special  stress  upon  the  statement,  that  it  is  verjTikely 
that  in  all  those  cases  of  so-called  alcoholic  neuritis,  the 
lesion  is  not  confined  to  the  peripheral  nerves  but  is  also 
found  in  the  central  nervous  system,  in  fact  in  all  the 
cases  examined  l)y  tlie  speaker,  five  cases  of  alcoholic 
neuritis  with  mental  symptoms  (  Korsakow's  syndrome) 
the  lesion  was  more  marked  in  the  cord  or  brain  than  in 
the  peripheral  nerves. 


Dr.  J.  K.  Welch  demonstrated  a  Patent  Foramen 
Ovale  and  a  Case  of  Multiple  Serositis 

In  the  first  case  the  patient  was  an  Italian  boy  of  16, 
who  could  not  oive  an  account  of  himself  in  English. 
He  had   dyspncea  and  oedema  of  the  legs  which  graduall 
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spread  over  the  body  and  became  general.  The  princi- 
pal symptom  was  great  pain  over  the  precardial  region; 
so  great  that  he  requested  another  Italian  in  the  ward  to 
iJj'ive  him  some  instrument  with  which  he  mio^ht  commit 
suicide. 

Autopsy  showed  heart  greatly  enlarged  on  the  right 
side,  hypertrophied  and  dilated.  Deposit  of  recent 
fibrin  over  right  auricle  and  ventricle  and  about  apex. 
All  valves  were  thickened,  tricuspid  and  mitral  to  a  much 
greater  extent  than  the  others.  The  patent  foramen 
ovale  was  of  enormous  size,  1  by  1^  inches  in  diameter; 
just  lieneath  it  was  another  and  smaller  opening. 

In  regard  to  the  second  case: — In  1846  Van  Deen 
reported  a  case  with  the  following  findings:  Obliterating 
pericarditis,  pleurisy  with  adhesions  obliterating  both 
pleural  cavities.  Inflammation  of  the  peritoneal  cavity 
causing  general  thickening  of  the  peritoneum  with 
marked  thickening  over  liver,  spleen  and  the  intestines. 
This  case  had  constant  ascites  with  edema  of  the  legs 
subsequent  to  the  ascites. 

V^an  Deen's  theory  was  that  obliterating  pericarditis 
was  the  primary  lesion  and  that  the  inflammation  spread 
to  the  pleural  surface,  thence  to  the  abdominal  cavity. 

Since  then  many  cases  have  been  reported.  Dr. 
Wood  of  Philadelphia  in  the  American  Journal  of  Medi- 
cal Science^  Jamiary,  igoj,  showed  that  a  constant  fea- 
ture was  an  ascites,  the  serous  membranes  throughout 
thickened  with  obliterating  pericarditis.  The  principal 
point  is  the  fact  that  the  ascites  appears  before  the  edema 
in  the  legs  in  a  great  majority  of  cases.  There  is  no 
change  in  the  liver  except  in  a  few  cases  that  would 
account  for  the  ascites. 

In  Dr.  Welch's  case  the  patient  was  a  stableman, 
aged  85  years.      Was  alcoholic.      Took  five  or  six  glasses 
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of  whiskey  a  day,  one  or  two  before  breakfast,  and  enor- 
mous quantities  of  beer.  Had  had  gonorrhea  several 
times.  Twelve  vears  ago  had  chancroids  followed  by 
suppurating-  inguinal  adenitis.  Was  never  ill  before. 
November  1st,  11M»l\  cramp-like  pains  all  over  the  body 
which  soon  localized  in  the  upper  part  of  the  abdomen 
which  became  swollen  and  tender. 

Physical  examination  showed  that  1k^  had  ascites 
with  swelling  of  the  legs  and  a  rapid,  feeble  heart  action. 
There  was  some  increase  of  tension  in  the  arteries 
which  were  small  in  volume.  Somewhat  cyanosed;  no 
jaundice.  Directly  after  admission  to  the  Hospital  a 
general  syphilitic  rash  broke  out.  He  then  admitted 
having  had  a  hard  chancre  which  had  healed  five  weeks 
previously.  He  w^as  dismissed  from  the  Hospital  Decem- 
ber 12,  1902,  feeling  much  improved,  and  was  treated  in 
the  Dispensary  until  the  hrst  of  March,  llHi;*,,  when  he 
began  to  have  swelling  of  the  abdomen  with  pain;  about 
two  weeks  later  had  dyspnoea  and  oedema  of  the  legs.  He 
entered  Bellevue  again,  the  15th  of  March  two  or  three 
weeks  after  his  trouble  began.  Shortly  afterward  he  was 
tapped,  and  a  large  quantity  of  fluid  was  drawn,  which 
was  of  the  nature  of  a  transudate.  He  was  tapped  at  in- 
tervals until  just  before  his  death,  which  was  in  the  early 
part  of  August,  19<>8. 

Autopsy  showed  (  membranes  of  brain  not  examined, 
as  permission  to  do  so  could  not  be  obtained),  obliterat- 
ing peridarditis.  The  right  pleural  cavity  contained  firm, 
old  adhesions  about  the  base  and  'MK)  c.c.  of  serum,  the 
left  contained  firm  adhesions  to  the  posterior  border  of 
the  lung  and  about  the  base,  three  litres  of  serum.  Had 
perihepatitis,  (sugar-coated  liverj,  perisplenitis,  (sugar- 
coated  spleen)  and  general  diffuse  thickening  of  the 
peritoneum.     There  were  a  few  slender  firm  cord-like-  ad- 
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hesions  between  diaphragm  and  upper  surface  of  liver  over 
both  lobes.  There  was  complete  obliteration  of  the  great 
omentum,  and  gastrocolic  omentum,  and  free  communica- 
tion between  the  greater  and  lesser  peritoneal  cavities. 
There  were  a  few  firm  cord-like  adhesions  between 
stomach  and  transverse  colon,  tubercles  in  the  lungs  and 
in  the  bronchial  lymph  glands,  few  in  the  spleen,  none  in 
peritoneum  or  liver.  Liver  cirrhosed,  inter-  and  intra- 
lobular connective  tissue.  There  were  4,(>(M)  c.c.  of 
turbid  serum  in  the  peritoneal  cavity. 

Cause  of  condition,  probably  alcoholism,  syphilis 
and  tuberculosis;  tuberculosis  in  the  peritoneum  was  not 
noted  in  this  case.  That  is  also  given  as  a  cause  by 
some  writers  on  the  subject. 

Disciissioji. 

Dr.  E.  Libman  asked  Dr.  Welch  if  there  had  been 
any  positive  venous  pulsation;  the  combination  of  a 
mitral  insufficiency  with  an  open  foramen  ovale  usually 
produced  it.  He  said  he  had  looked  up  the  records  of 
the  hospital;  in  the  last  hundred  autopsies  there  had 
been  thirteen  cases  in  which  the  foramen  ovale  had  been 
more  or  less  open.  They  had  occurred  at  all  ages  from 
three  months  to  forty-four  years,  and  had  not  shown  any 
clinical  symptoms,  that  could  be  referred  to  the  foramen 
ovale.  Ordinarily  this  condition  did  not  seem  to  produce 
clinical  symptoms,  unless  combined  with  other  congenital 
or  acquired  lesions,  or  particularly  in  infants  with  diseases 
of  the  lung  causing  interference  with  the  circulation.  In 
the  case  reported  by  Dr.  Welch  the  opening  was  very 
much  larger  than  he  had  ever  seen. 

Dr.  Welch  replied  that  there  was  a  venous  pulsa- 
tion in  the  vessels  of  the  neck  and  there  was  also  a  very 
distinctly  pulsating  liver. 
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Dr.  Brooks  said  the  case  had  been  very  carefully 
examined  in  the  ward,  and  the  lesion  had  not  been  classed 
as  of  the  foramen  ovale.  The  man  arrived  from  the 
Steamboat  and  diagnosis  could  not  be  made  out.  The 
trouble  was  thought  to  be  a  double  mitral  lesion  and 
possibh'  tricuspid.  There  were  so  many  murmurs  they 
could  not  be  localized  as  coming  from  any  one  place. 


Dr.  George  A.  Tuttle  reported  a  Group  of  Seven 
Cases  of  Paratyphoid  Infection. 

On  the  14th  of  October  four  cases  from  the  same 
family  were  brought  to  the  Presbyterian  Hospital  suffer- 
ing from  what  was  thought  to  be  typhoid  fever.  They 
were  taken  ill  at  about  the  same  time  one  on  the  ath  of 
October,  one  on  the  ()th,  one  on  the  7th,  one  on  <Sth  or 
9th. 

The  patients  consisted  of  mother  and  three  children, 
a  dau^rhter  and  two  'Sons.  The  dautrhter  was  taken  ill 
first.  She  was  IT  years  of  age.  She  had  not  been  well 
all  summer,  and  had  lost  considerable  flesh.  Had  more 
or  less  cough,  and  there  was  a  suspicion  that  she  might 
have  tuberculosis.  Occasionally  had  night  sweats,  no 
hemoptysis,  palpitation  of  the  heart,  dyspnea  on  exer- 
tion, edema  of  eyelids,  severe  headaches,  vertisfo,  vomit- 
ing,  cramping  pains  in  abdomen,  some  shaking  chills 
during  the  summer,  when  she  had  nausea  and  vomiting, 
with  profuse  sweating  afterwards. 

These  attacks  lasted  only  a  short  time.  Was  feeling 
as  well  as  usual  until  the  5th  of  October,  nine  days 
before  she  came  to  the  Hospital,  when  suddenly  she 
developed  a  severe  headache,  then  nausea,  vomiting, 
severe  shaking  chill,  followed  by  fever  and  sweating,  and 
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two  days  later,  another  shaking  chill  with  fever  and 
sweatino-.      Since  then  had  had  irretrular  diarrhoea. 

Was  in  bed  for  nine  days  previous  to  her  entrance 
to  the  Hospital  with  these  symptoms,  with  increased 
prostration,  some  diarrhcea,  no  epistaxis,  but  some  head- 
ache and  slight  cough. 

Physical  examination  at  time  of  entrance  to  Hospi- 
tal: Well  nourished,  strong,  slightly  anemic,  no  apathy, 
no  prostration.  Tongue  inclined  to  dryness;  along  the 
edges  was  red  but  coated  with  whitish  fur  down  the 
center.  Pharynx  and  tonsils  congested.  Superficial 
glands  somewhat  enlarged.  Heart  action  was  poor, 
rapid,  and  there  was  a  rough  low  pitched  presystolic  mur- 
mur at  the  apex  well  localized.  Pulse  small,  rapid  and 
soft.  Lungs  practically  normal  a  few  rales  at  base  and 
in  the  axillae.  Liver  normal;  edge  could  not  be  felt. 
Spleen  reached  to  the  costal  edge  and  on  deep  expiration 
could  be  felt  about  one-half  inch  below.  Abdomen  soft, 
not  distended,  but  tympanitic,  no  tenderness,  no  mass 
could  be  felt. 

The  surface  of  the  body  showed  a  few  fairly  typical 
erythematous  spots  on  the  abdomen  and  chest.  When 
she  came  in  had  a  temperature  of  1()4;  for  the  next  few 
days,  temperature  ran  an  average  of  l<)r>^'.  On  the  18th 
day  the  temperature  came  down  to  normal,  nine  days 
after  her  entrance  to  the  Hospital.  The  normal  tem- 
perature persisted  for  a  week.  '  Following  a  dose  of 
calomel  it  rose  to  104  but  subsided  in  24  hours  and  then 
the  patient  went  on  with  a  very  slight  afternoon  tempera- 
ture for  ten  days. 

Widal's  test  was  tried  on  the  15th,  17th,  Dth,  23rd, 
25th,  27th,  29th,  31st  of  October,  2nd  and  7th  of  Novem- 
ber without  any  reaction.      Leucocytes  7,200. 

The  next  case  to  become  ill  was  a  boy,  aged  10.    He 
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came  home  from  school  sick  with  headache,  pain  in 
shoulders,  and  went  to  bed,  vomited  three  times.  No 
epistaxis,  no  cough,  bowels  loose.  Frontal  headache 
lasted  two  days.  When  he  came  to  the  Hospital  said  he 
felt  better  than  he  had  the  week  before.  Had  been  ill 
eight  days  when  he  arrived. 

The  boy  was  fairly  well  nourished,  good  color,  only 
moderate  prostration  and  apathy,  no  dyspnrea.  Tongue 
moist,  edges  red,  heavily  coated  down  the  center.  Super- 
ficial glands  all  enlarged.  Pulse  regular,  rapid,  good 
force,  no  tension.  Heart  normal.  Lungs  had  a  few 
rales  over  the  apex.  Liver  reached  to  the  free  margin 
of  the  ribs;  could  not  be  felt.  Spleen  could  not  be  made 
out  to  be  enlarged.  Abdomen  soft,  not  distended, 
tympanitic,  no  tenderness.  A  few  reddish  erythematous 
very  faint  spots  on  trunk.  On  the  l(3th,  two  days  after 
admission  to  the  Hospital  one  dejection  showed  a  small 
blood  clot.  Temperature  when  admitted  103;  normal  on 
the  14th  day. 

Widal  reaction  made  without  any  result. 

The  day  after  this  boy  was  taken  ill,  a  brother  9  years 
of  age  was  taken  in  the  same  way  with  severe  headache, 
frontal,  becoming  general  and  that  was  practically  all. 
No  cough,  vomited  once  or  twice,  bowels  loose.  He  was 
poorly  nourished,  prostrated  and  apathetic.  Tongue 
dry  and  brown.  Teeth  covered  with  deposit,  lips  cracked 
open  and  bleeding.  Gums  soft  and  covered  with  white 
patches.  Heart  normal,  pulse  regular,  soft  and  some- 
what dicrotic.  Lungs  normal,  liver  could  not  be  felt, 
spleen  percussed  rather  large ;  edge  could  not  be  felt 
distinctly.  Abdomen  fiat,  tympanitic,  no  tenderness. 
Over  the  thorax  and  abdomen,  many  faint  pink  spots. 
Spleen  became  large  and  palpable  two  days  later.  Tem- 
perature   102    at    time     of    admission    to    the    Hospital. 
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Dropped  to  normal  on  the  I8th  day.  No  Widal  reaction 
obtained  in  this  case. 

The  mother  was  the  last  to  be  taken  ill,  and  furnished 
the  clue  to  the  disease.  She  was  ^39  years  of  age,  worked 
in  the  Health  Department  Laboratory,  handling  speci- 
mens, slides,  serum,  etc.  She  fell  ill  on  the  Nth  of  Octo- 
ber, the  day  following  the  day  the  last  boy  was  taken. 
She  began  to  have  headache,  and  the  bowels  were  at  first 
constipated,  later  loose.  On  the  t>th  of  October  she  had 
a  shaking  chill,  cough  and  scanty  expectoration,  fever 
and  sweating'.  Prostration  and  fever  ^increased.  The 
night  before  she  entered  the  Hospital  was  wildly  deliri- 
ous, and  tried  to  jump  out  of  the  window.  Had  another 
chill,  became  cyanotic,  and  her  condition  was  very  bad. 

Was  corpulent,  prostrated,  apathetic,  stupid,  perspir- 
ing profusely,  extremities  cold,  with  marked  cyanosis  on 
her  entrance  to  the  Hospital.  Respiration  rapid,  and 
considerable  subsultus.  Tongue  dry,  heavily  coated, 
cracked.  Tonsils  dry,  congested,  superficial  glands  not 
enlarged.  Heart  had  a  faint  systolic  murmur  over  the 
pulmonary  area,  otherwise  normal.  Base  sounds  of  poor 
qualit)'.  Pulse  irregular,  rapid,  poor  quality.  Vessel 
wall  palpable.  .Some  emphysema  of  the  lungs  and  a  few 
rales  heard  behind.  Liver  normal  size,  spleen  did  not 
appear  to  be  enlarged.  P^dge  could  not  be  felt.  Abdo- 
men full,  tympanitic,  not  distended.  Skin  practically 
normal,  no  spots.  Had  chill  night  after  admission,  was 
in  condition  of  coma  vigil,  temperature  rose  steadily 
with  slight  remission,  then  rapidly  until  it  reached  1U7.8 
when  she  died.  L^rine  contained  10.10%  albumen;  leu- 
cocytes L"),0()()  when  she  came  in,  19, 4(H)  the  next  day. 
One  Widal  reaction  taken  on  the  Loth,  negative. 

Autopsy  made  ten  hours  after  death.  Lungs  normal, 
rather  dry.      Heart  normal.      Liver   normal   with    the   ex- 
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ception  of  the  oall  bladder.  Wall  of  the  gall  bladder 
thickened  and  containing  a  number  of  fairly  large  cal- 
culi, one  of  them  engaged  in  the  duct,  forming  a  sort  of 
ball  valve  ;  and  instead  of  containing  bile,  it  was  filled 
with  a  viscid,  light-colored  Huid.  Evidently  some  chole- 
cystitis. Spleen  soft,  pulpy,  weighed  634^  ounces.  Kid- 
neys weighed  (>  and  O^/^  ounces,  capsule  free,  consider- 
able congestion.  All  the  superficial  veins  were  con- 
gested, the  cortex  was  pale.  There  was  nothing  to  indi- 
cate any  chronic  disease.  The  intestines  showed  the 
patches  everywhere  normal  except  in  the  lower  2  inches 
just  above  the  ileocecal  valve.  Here  there  were  four  or 
five  small  ulcers  the  largest  one-half  inch  in  diamater. 
They  looked  as  if  they  had  been  punched  out  of  the 
mucous  membrane,  some  reaching  the  peritoneal  layer. 
The  lower  part  of  the  small  intestine  and  the  entire  large 
intestine  were  filled  with  blood. 

Cultures  were  made  from  the  spleen  in  plates  and 
some  bouillon  tubes  inoculated.  The  colonies  looked 
like  typical  typhoid  colonies,  in  Hiss  medium,  were  a 
little  irregular  with  spirals  reaching  out.  Pure  cultures 
were  obtained.  They  were  put  through  the  different 
tests;  in  milk  they  produced  no  coagulation.  In  pep- 
tone solution  no  indol  was  produced;  in  lactose  bouillon, 
no  gas.  It  was  thought  that  the  case  was  one  of  straight 
typhoid  fever,  but  as  a  final  test  a  specimen  was  obtained 
from  a  case  of  typhoid  in  the  Hospital,  whose  blood 
had  a  very  powerful  effect  on  typhoid  cultures,  but  there 
was  no  effect  on  these  bacilli,  they  were  motile  and 
looked  very  much  like  typhoid  bacilli,  but  there  was  ab- 
solutely no  reaction  produced  in  a  fairly  strong  dilution 
after  three  quarters  of  an  hour. 

Blood  from  the  children  of  this  woman,  who  had 
been  ill,  was  sent  for  and  tested  and  an  immediate,  power- 
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fill  reaction  was  obtained.  There  was  loss  of  motility 
and  clumping  as  soon  as  they  could  be  put  under  the 
microscope. 

Later  six  specimens  were  obtained  from  the  Board 
of  Health,  of  paratyphoid  organisms  from  different  sour- 
ces— Buxton,  Strong,  and  others.  With  blood  from  the 
children,  reactions  were  obtained  with  four  of  these. 

Living  on  the  same  floor  with  this  family  was  an- 
other family  of  four  persons.  At  least  three  of  these 
people  were  taken  ill  at  the  same  time  and  in  the  same 
manner.  These  two  families  lived  on  the  top  floor  of  a 
tenement  house  and  obtained  water  from  a  tank  on  the 
roof,  into  which  water  was  pumped  from  the  cellar. 
They  obtained  milk  from  different  sources,  and  it  looked 
as  if  probabl)'  the  water  was  at  fault ;  however,  it  had 
been  examined  and  nothing  discovered  in  it. 

A  specimen  from  one  of  the  cases  in  the  other  family 
was  obtained,  through  Dr.  Park,  and  this  gave  a  prompt 
Widal  reaction  with  these  bacilli  in  a  dilution  of  1-60, 
The  bacilli  have  been  tested  over  and  over  aofain  with 
specimens  of  blood  from  typhoid  patients  which  gave 
a  prompt  reaction,  with  typhoid  bacilli,  and  there  is 
absolutely  no  reaction.  The  group  of  cases  is  considered 
paratyi^hoid. 


D 


iscussion. 


Dr.  C.  \V.  Field  said  he  wished  to  say  a  word 
about  the  tank  on  the  roof  mentioned  in  Dr.  Tuttle's 
report.  It  was  built  last  year,  and  was  made  extra  large, 
the  owner  thinking  he  might  make  a  deal  with  the  owner 
of  the  next  house,  and  have  the  four  top  floor  tenants 
supplied  with  water  from  the  same  tank.  This  could  not 
be  done,  and  this  large  tank  was  pumped  full,  the  water 
allowed   to   remain  without  freshening  until  all  used.      In 
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this  way  when  water  was  low,  it  became  offensive,  nearly 
black,  filthy  and  dirty,  as  both  families  assert.  The  hus- 
band in  the  other  family  refused  to  drink  it;  he  drank 
beer  instead,  and  remained  well. 

In  this  famiK'  there  were  hve  members,  of  whom 
three  became  ill.  A  man  caller  came  frequently  during 
the  month  of  August  and  drank  considerable  water  dur- 
ing the  evening.  On  the  7th  of  October  he  developed 
a  disease  which  was  diagnosed  as  t}'phoid  in  Yonkers. 
He  recovered.  He  had  temperature  when  taken  ill  of 
1**41^.  All  symptoms  corresponded  closely  with  the 
group  reported,  and  without  doubt  he  had  been  infected 
from  the  same  source  as  the  others.  All  recovered  witli- 
in  about  four  weeks  from  the  beginning  of  the  attack. 

Dr.  Park  said  the  only  people  attacked  were  those 
who  used  the  tank  water.  Out  of  a  possible  thirteen^ 
eight  became  infected.  There  were  seven  or  eight 
other  families  in  the  house,  with  no  cases  of  the  disease 
whatever. 

Dr.  Lihmax  wanted  to  know  what  sort  of  serum 
was  used  which  refused  to  agglutinate  the  bacilli  from 
these  cases,  but  did  agglutinate  typhoid  ?  He  wanted  to 
know  also  what  was  the  reaction  of  the  bacilli  in  glucose 
media. 

Dr.  Tuttle  replied  that  when  it  was  found  that  the 
bacilli  did  not  produce  Widal  with  the  ordinary  typhoid, 
they  were  tested  with  the  glucose  medium.  In  i'4  hours 
there  was  a  very  faint  bubble  of  gas.  In  4s  hours  there 
was  abundant  production  of  gas;  no  gas  in  lactose. 

Dr.  Brooks  asked  if  the  ulcers  looked  like  typhoid,, 
also  what  was  the  condition  of  the  retro-peritoneal  U-mph 
nodes. 

Dr.   Tuttle  said    that    no    observations    had     been 
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made  of  the  peritoneal  lymph  nodes.  In  his  experience 
Peyer's  patches  had  been  irregularly  distributed  in  this 
neighborhood.  There  were  punched  out  ulcers  in  the 
mucous  membrane,  Avith  no  evidence  of  Peyer's  patch 
around  them.  If  the  patch  had  been  there  it  was  all  gone. 
The  ulcers  were  in  just  about  the  area  where  one  would 
expect  to  find  the  patches — within  two  inches  of  the 
ileocecal  valve. 

Dr.  Brooks  asked  if  they  looked  like  typhoid 
ulcers. 

Dr.  Tuttlk  replied  that  they  looked  like  some  ty- 
phoid ulcers.  They  were  in  a  late  stage.  So  many  ty- 
phoid ulcers  occupy  only  part  of  the  Peyer's  patch  ;  in 
these  no  evidence  of  the  Peyer's  patch  could  be  seen. 
He  also  said  in  regard  to  the  microscopic  appearance  of 
the  bacilli  in  the  hanging  drop  they  did  not  look  like  ty- 
phoid bacilli,  and  did  not  act  like  them.  They  appeared 
to  be  shorter,  often  double  and  frequently  were  in  long 
strings,  almost  like  streptococci.  After  staining  they 
looked  like  typhoid,  but  were  markedly  different  in  the 
hanging  drop. 

Dr.  P^ield  said  that  of  those  who  had  been  ill  in 
this  group  all  but  three,  and  those  all  children,  had  been 
in  a  run-down  condition  all  summer. 

Dr.  Park  said  the  cases  were  interesting,  as  the 
woman  who  had  died  had  been  engaged  in  cleaning  up  a 
great  many  typhoid  cultures  at  the  Research  Laboratory, 
and  it  had  been  suspected  that  she  had  become  infected 
in  the  laboratory.  If  the  disease  had  not  been  proven  to 
be  tank  infection  and  paratyphoid,  it  would  have  been 
hard  to  make  it  clear  that  she  had  not  been  careless  in 
working  at  the  Department  of  Health.  This  showed 
how  misleading  apparent  evidence  might  be  in  many 
cases. 
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Mr.  }.  P.  Atkinson  read  a  preliminary  note  on  precip- 
itines  formed  by  injecting"  animals  with  globulin  derived 
from  normal  horse  serum  containing-  diphtheria  antitoxin. 
The  experiments  were  devised  to  see  whether  in  animals 
injected  with  the  globulin  of  normal  horse  serum  and 
with  the  globulin  of  diphtheric  antitoxic  horse  serum 
were  developed  anti-bodies  which  would  act  as  a  speci- 
fic precipitine  for  normal  liorse  seruni  globulin  and  for 
the  antitoxic  horse  serum  glolnilin  respective!)',  thus 
affording  a  method  for  separating  the  active  substance 
in  diphtheria  antitoxic  serum  from  the  inactixe  substance. 

Globulin  solutions  were  prepared  from  normal  and 
diphtheria  antitoxic  sera  by  precipitation  with  magnesium 
sulphate  and  were  purified  by  solution  and  re-precipi- 
tation until  free  from  serum  albumin  and  finally  were 
freed  from  magnesium  sulphate  b)-  dialysis.  Chloroform 
was  used  to  prevent  putrefaction. 

Two  rabbits  were  selected  for  immunization,  one 
being  injected  with  the  solution  of  normal  globulin,  the 
other  with  the  solution  of  antitoxic  globulin.  After  a 
number  of  injections  had  been  given  each  rabbit  they 
were  bled  and  the  sera  from  the  clots  were  tested  against 
diphtheria  antitoxic  serum  with  the  following  results: 

Two  samples  of  dijjhtheria  antitoxin  which  had  just 
recently  come  into  the  laboratory  to  be  tested  were  diluted 
so  that  one  cubic  centimeter  of  the  dilution  contained 
1-1<>  unit  of  antitoxin.  Two  portions  of  five  cubic 
centimeters  each  '  were  tak<'n  from  each  dilution  and  to 
them  was  added  serum  from  each  rabbit  so  tliat  the  glo- 
bulin in  each  antitoxic  horse  serum  was  acted  on  l)y  what 
we  mav  call  an  anti-normal  globulin  serum  and  an  anti- 
toxin anti-serum  which  should   react  for  both  normal  and 
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antitoxic  glol^ulin.      After  precipitation  had   taken   place 
the  precipitates  were  filtered  off. 

An  amount  corresponding  to  one  cubic  centimeter 
of  the  orioinal  serum  dilution  from  each  filtrate  was 
mixed  with  ten  fatal  doses  of  diphtheria  toxin  and  in- 
jected subcutaneously  into  guinea-pigs.  All  the  guinea- 
pigs  died  within  forty-eight  hours. 

The  antitoxin  dilutions  were  tested  against  diphthe- 
ria toxin  to  make  sure  that  without  the  presence  of  the 
rabbit  sera  these  antitoxins  would  protect  against  ten 
fatal  doses  of  diphtheria  toxin. 

The  toxin  was  also  tested  and  found  to  be  of  the 
estimated  strength.  The  action  of  both  rabbit  sera  was 
again  tested.  In  this  experiment  twice  as  much  anti- 
toxin as  was  necessary  to  protect  against  ten  fatal  doses 
of  toxin  was  used  instead  of  the  exact  neutralization  dilu- 
tion. The  result  was  the  same.  Both  guinea-pigs  in- 
jected died  within  forty-eight  hours. 

It  will  be  seen  by  these  tests  that  a  specific  anti-body 
differentiating  between  normal  globulin  and  antitoxic 
globulin  was  not  found,  for  the  rabbit  injected  with  nor- 
mal globulin  solution  produced  precipitating  substances 
for  the  antitoxic  globulin. 

One  would  infer  from  the  results  of  these  tests 
that  normal  globulin  and  diphtheria  antitoxic  globulin 
are  affected  by  a  common  precipitine,  while  differing  in 
the  molecular  arrangement  through  which  neutralization 
of  diphtheria  toxin  occurs.  It  also  adds  to  the  belief 
that  diphtheria  antitoxin  is  of  a  proteid  nature. 

Experiments  were  made  to  determine  whether  the 
globulin  precipitating  serum  would  throw  down  the  anti- 
toxin from  the  toxin-antitoxin  and  leave  the  toxin  free. 
It  did  not  do  this  and  thus  showed  that  a  strono-  combina- 
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tion  existed  between  the  toxin  and  the  antitoxin.  Whe- 
ther the  toxin  antitoxin  combination  as  well  as  the  free 
antitoxin  was  precipitated  or  whether  it  was  left  in  solu- 
tion is  being"  now  determined. 

Dr.  F.  C.  Wood  said  that  he  did  not  think  it  was 
justifiable  in  our  present  state  of  knowledge  concerning 
the  precipitins  to  expect  that  the  reaction  would  be  in 
any  way  sharply  limited  to  the  antitoxin.  From  his  own 
experiments  and  those  of  others  it  had  been  shown  that 
the  blood  of  an  animal  immunized  with  a  pure  proteid, 
for  instance,  a  serum  albumin  from  human  chest  serum, 
wouki  give  a  serum  which  precipitated  not  only  human 
serum  albumin  but  olobulin  and  even  haemoojobin.  It 
was  still  doubtful  whether  the  haemoglobin,  for  example, 
was  actually  precipitated  b)'  the  antitoxin  or  whether  it 
was  carried  down  mechanicall)-  with  the  precipitum  from 
other  proteids  present.  It  seemed  to  him  also  that  the 
assumption  from  precipitin  tests  alone  that  diphtheria 
antitoxin  was  of  proteid  nature  lacked  foundation,  especi- 
ally after  the  results  obtained  by  Jacoby  in  isolating  the 
toxic  group  from  ricin.  Apparently  the  toxin  in  this 
case,  though  it  could  be  precipitated  by  means  of  neutral 
salts,  yet  was  not  of  proteid  nature  but  only  attached  to 
the  proteid  molecule.  The  contradictory  results  obtained 
by  Oberma)'er  and  Pick  and  Michaelis  showed  that  there 
was  much  to  be  learned  about  the  exact  chemical  nature 
of  the  precipitated  substance. 
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some  observations  ox   lymphatic 
leukemia; 

L.     B.    GOLDHORN,     >L  I). 

During  the  past  few  years  I  have  had  the  opportu- 
nity of  examining  the  blood  of  a  number  of  cases  of 
Lymphatic  Leukaemia;  the  last  one  of  these  presented 
such  remarkable  departures  from  all  other  ones  that  I  re- 
examined such  slides  that  I  had  and  others  lent  to  me 
for  that  purpose  by  some  of  my  friends  and  I  have  now 
the  honor  of  communicating  to  you  the  inferences  I  have 
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drawn,  hoping'  that  at  least  some  of  the    facts  will  be  of 
interest  to  you. 

Before  I  enter  upon  the  subject  proper  I  wish  to  say 
a  word  about  the  morphology  of  the  blood  in  leukaemia, 
or  rather  give  m\'  interpretation  of  such. 

Leaving  the  pseudo-leukaemia  infantum  of  von 
Jacksch  out  we  have  two  distinct  forms  of  leukaemia, 
which  I  will  simply  call  lymphatic  leukaemia  and  myelo- 
genous leukaemia,  omitting  the  usual  addition  of  "spleno" 
or  "lieno"  on  account  of  the  not  infrequent  involvement 
of  the  spleen  in  the  lymphatic  variety. 

From  a  haematological  point  of  view,  which  I  regard 
as  the  only  proper  one,  these  two  are  readily  held  apart; 
from  a  pathological  or  anatomical  point  that  seems  to  be 
impossible. 

If  we  divide  the  leucocytes  into  two  great  classes, 
the  hyaline  and  the  granular  ones,  we  have  in  myelogen- 
ous leukaemia  an  increase  in  the  granular  varieties  and  in 
the  lymphatic  one  an  increase  in  the  hyaline  forms  with 
the  probable  exception  of  the  mononuclears  and  the 
transitionals.  The  myelogenous  form  is  so  to  speak  a 
new  growth  of  those  centres  of  the  bone  marrow  which 
cfive  orip'in  to  the  oranular  leucocvtes  of  the  blood  and 
the  lymphatic  form  a  hyperplasia  of  those  centres  which 
supply  the  blood  stream  with  lymphocytes.  Both  can 
form  metastases  like  malignant  new  growths,  the  patho- 
logical changes  in  the  viscera  depending  upon  them. 
Just  as  no  two  cases  of  carcinoma  with  metastases  are 
alike  so  no  two  cases  of  leukaeamia  are  alike. 

Recoornizinor  that  leukaemia  is  not  a  disease  of  the 
blood  proper  it  is  to  be  expected  that  changes  in  the  red 
blood  and  the  plasma  vary  as  the  nature  and  the  seat  of 
the  metastases  vary. 

This  is  the  manner  in  which  I  have  been  able  to  ex- 
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plain  to  myself  the  enormous  differences  in  the  degree 
and  character  of  the  different  cases  of  leukLemia. 

So  far  I  have  never  experienced  any  difficulty  in 
telling-  the  two  leuka:^amias  apart.  In  myelogenous  leu- 
kaemia I  look  upon  the  mast  cells  as  the  sole  characteristic 
cell ;  their  enormous  increase  forms  so  constant  a  feature 
that  they  appear  as  pathognomonic,  for  while  there  are 
many  diseases  in  which  the  myelocytes  are  increased, 
myelogenous  leukaemia  seems  to  be  the  only  one  in 
which  these  cells  are  so  abuntlant  as  to  eive  a  character- 
istic  aspect  to  the  blood  picture.  This  is  not  usually 
taught  and  the  reason  for  it  seems  to  have  been  inade- 
quate technique  in  the  demonstration  of  these  cells.  Be- 
fore the  invention  of  the  Jenner  stain  the  demonstration 
of  the  granules  of  these  cells  was  a  difficult  or  at  least 
tedious  matter.  I  would  suggest  for  their  rapid  demon- 
stration a  saturated  solution  of  a  basic  dye  like  Methyl- 
ene blue  or  Dahlia  in  ordinary  wood-alcohol.  Their 
granules  are  brilliantly  stained  by  applying  this  solution 
to  the  unfixed  bloodsmear  for  a  few  seconds  and  washing- 
in  water. 

I  have  been  unable  so  far  to  obtain  a  bloodsmear 
from  a  case  of  undoubted  myelogenous  leuk:emia  in  which 
I  could  not  readil}'  in  this  nianner  show  this  cell  in 
enormous  numbers. 

In  what  has  been  termed  a  mixed  leukaemia  an  enor- 
mous increase  in  the  various  granule  bearing  leucocytes 
was  seen  together  with  what  appear  to  be  large  mono- 
nuclear hyaline  cells  ;  to  me,  having  Ehrlich's  classifica- 
tion of  the  leucocytes  in  mind  this  would  not  seem  a  leu- 
kaemia of  double,  viz.:  myelogenous  and  lymphatic  origin 
but  one  of  purely  myelogenous  origin  in  which  the  mono- 
nuclear cells  are  not  lymphocytes  but  the  monuclear  and 
transitional  cells  of   Ehrlich.      A   mixed   leukcT-mia  would 
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under  those  circumstances  appear  to  be  of  very  rare  oc- 
currence, as  rare  as  a  carcinoma  with  a  sarcomatous  ele- 
ment in  it. 

The  last  case  of  lymphatic  leukaemia  in  which  I  had 
the  pleasure  of  making  the  blood  examination  occurred 
in  a  lady  70  years  of  age.  The  case  is  one  of  Dr.  Arthur 
Lyman  Fisk's,  who  has  kindly  furnished  the  following 
notes  on  the  physical  examination.  The  spleen  now 
reaches  down  to  the  umbilicus;  in  the  latter  part  of 
October  it  reached  only  half  as  far.  The  leucocyte  count 
then  showed  a  hundred  thousand  less  cells  per  cbmm. 
than  it  does  now,  but  this  is  probably  insignificant  as  the 
leucocytes  fluctuate  enormously  in  some  cases  even  dur- 
ing the  24  hours.  There  is  no  glandular  enlargement 
otherwise,  though  the  liver  reaches  below  the  free  border 
of  the  ribs.  Patient  suffered  from  diarrhoea  and  when 
this  was  under  control  patient  improved  steadily  while 
splenic  tumor  increased. 

1  was  surprised  to  find  no  distinct  evidence  of  anze- 
mia.  There  were  no  blasts  of  any  kind,  no  poikilocytes, 
no  washed-out  corpuscles,  none  of  the  common  degenera- 
tions, no  increase  in  bloodplatelets,  but  a  leucocytosis  of 
500,000.  97  to  98  per  cent,  of  these  leucocytes  were 
lymphocytes.  Eosinophiles,  neutrophiles  and  mast  cells 
were  just  about  normal  numerically,  /.  e.,  per  cbmm. 

The  great  majority  of  the  lymphocytes  were  small 
lymphocytes,  showing  but  little  degeneration.  The 
haemoglobin  was  high  giving  a  high  color-index,  but  it  is 
well  known  that  its  estimation  is  not  a  simple  matter  in 
leukaemia.  This  is  about  the  only  condition  in  which  I 
would  recommend  the  use  of  the  Talquist  Filter  paper 
book.  The  reason  why  I  believe  this  book  unreliable  is 
that  it  gives  in  all  cases  of  lessened  oxygenation  of  the 
blood,  and  markedly  in  cases  of  cyanosis,  a  reading  which 
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lies  eventually  much  beyond  the  scale  of  the  color  com- 
parison chart. 

After  carefully  comparing- the  blood  findings  in  this 
case  with  other  cases  I  have  expressed  a  belief  that 
the  prognosis  in  this  case  is  good.  To  my  great 
satisfaction  Dr.  Fisk  tells  me  now  of  another  similar 
case  of  leukccmia  in  which  the  splenic  tumor  reached 
to  the  symphysis  pubis  and  which  there  was  other- 
wise no  demonstrable  infiltration  of  lymph  nodes. 
This  case  ran  a  very  chronic  course.  A  marked  con- 
trast to  this  case  is  one  which  I  saw  four  years  ago 
and  which  came  to  autopsy.  The  patient  had  a  marked 
lymphaemia  and  an  anaemia  of  exceptionally  high  degree. 
I  had  the  pleasure  of  showing  a  preparation  from  this 
case  to  Prof.  James  Ewing  because  I  found  a  number 
of  undoubted  megaloblasts  besides  some  myelocytes. 
There  was  at  the  same  time  a  distinct  increase  in  the 
polynuclears  and  many  of  these  showed  karyorrhexis. 

Dr.  Ewing  had  seen  a  similar  case  before.  At  the 
autopsy  foci  in  various  stages  of  breakdown  and  soften- 
ing were  found  in  the  viscera  and  the  red  marrow  showed 
a  picture  resembling  that  seen  in  cases  of  pernicious 
anaemia.  In  other  words  the  blood  picture  reflected  the 
condition  of  the  viscera. 

Besides  these  two  extremes  I  have  preparations  from 
intermediate  cases.  In  one  of  these  cases  there  was  be- 
fore death  but  little  of  a  splenic  tumor,  but  on  the  other 
hand  much  glandular  infiltration.  Blood  smears  from 
this  case  show  numorous  normoblasts ;  some  of  these 
show  exquisite  mitoses  and  the  blood  picture  is  otherwise 
that  of  a  secondary  anajmia  of  high  degree.  It  is  fre- 
quently stated  that  while  nucleated  red  corpuscles  are 
readily  found  in  the  myelogenous  form  they  are  usuall)- 
rare  in  cases  of  lymphatic  leuk:tmia.       This  seems  to  me 
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a  niis-stcitt-nient,  the  presence  of  the  blasts  going-  simply 
hand  in  hand  with  the  nature  and  degree  of  the  anzemia 
which  may  be  present. 

It  suggests  itself  to  me  that  the  extent  and  nature  of 
the  ancemia  which  may  be  present  depends  upon  the  site 
and  nature  of  the  metastases,  on  the  amount  of  break- 
down in  such  foci  and  the  consequent  absorption  of  met- 
abolic products  from  them.  At  all  events  it  appears  to 
me  that  the  careful  study  of  the  red  blood  and  leucocytes 
other  than  the  usual  lymphocytes  is  of  paramount  import- 
ance when  it  is  a  question  of  what  progress  the  disease  is 
making,  especially  also  as  there  does  not  appear  to  be 
any  constant  relationship  between  the  splenic  tumor  if 
present,  or  the  glandular  enlargement,  and  the  progress 
of  the  disease. 

Dr.  F.  C.  Wood  said  that  the  difficulty  of  deter- 
mining the  hajmoolobin  in  blood  containino-  a  large  num- 
ber  of  leucocytes  could  be  easily  overcome  by  using  the 
Fleisch-Mischer  h:emoQflobinometer,  and  after  fillincr  the 
diluting  pipette  with  the  blood  and  distilled  water  to 
blow  out  this  mixture  into  a  centrlfuore  tube  and  remove 
the  white  corpuscle  by  centrifuging.  This  would  take 
only  a  few  minutes,  and  the  cells  of  the  haemoglobin o- 
meter  could  be  filled  with  the  clear  supernatent  fluid  and 
an  accurate  determination  easily  carried  out.  If  the 
hsemotrlobin  content  were  low,  a  one  to  one  hundred 
mixture  could  be  made  and  centrifuoed,  instead  of  the 
usual  one  to  two  hundred  dilution  used  for  the  Fleisch- 
Mischer  apparatus. 

Dr.  L.  B.  Goldhorn  showed  how  he  counted  blood 
cells:  The  stem  of  the  pipette  is  divided  into  ten  divisions. 
It  is  customary  to  draw  blood  up  to  0.5  or  1.;  not  infre- 
quently one  goes  a  little  above  this  mark.  It  is  not  ad- 
visable to  blow  the  blood  back  because  one  will  get  a 
somewhat  higher  count  but  there  is  no  reason  why  one 
should  not  go  to  any  one  of  these  divisions,  remembering 
that  any  division  below  5  makes  it  somewhat  more  inac- 
curate. 
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Suppose  one  has  drawn  the  blood  up  to  the  <Sth  divi- 
sion and  has  counted  in  the  total  field  of  400  squares, 
32  leucocytes.  In  order  to  figure  out  the  number  of  leu- 
cocytes, one  simply  divides  by  the  number  of  divisions  of 
blood  taken  up  in  the  pipette.  In  this  case  the  number 
stated  was  cS  ;  the  result  of  dividing  -^2  by  that  is  4.  On  to 
this  add  three  ciphers  or  in  other  words  the  count  will  be 
4000.  Hence  in  counting-  leucocytes  draw  the  blood  to  any 
one  of  these  points  and  divide  the  number  of  leucocytes 
in  the  total  field  of  400  squares  by  the  number  of  divisions 
of  blood  taken  and  put  on  OOO  ;  i.e.,  multiply  by  iOOO. 
As  to  red  corpuscles  :  Supposing  one  counts  80  squares. 
In  these  (SO  there  are  475  red  blood  corpuscles;  then 
there  are  4,750,000  per  cubic  millimeter  for  the  following 
reason  : — 475  corpuscles  have  been  counted  ;  in  order  to 
find  the  number  per  cbmm.  it  is  customary  to  find  the 
average  for  one  square  by  dividing  by  80  and  multiplying 
by  10  to  get  the  cubic  millimeter,  by  400  to  get  total 
square,  by  200  to  make  up  for  the  dilution.  10x400 
x200  =  800,000. 

475  X  10  X  4( »0  X  200        475  x  800,000  ^  w..^^  ^^^^^^ 

^)  ^  "^"80  ^     , '  •    .    ^ 

Instead  of  dividing  by  SO  and  multiplying  by  S00,000 
one  simpl)'  multiplies  by  10,000  the  number  or  corpuscles 
counted  in  SO  squares  if  the  dilution  is  x  200. 

Supposing  the  blood  was  drawn  to  a  point  other  than 
the  0.5  division  ;  then  the  rule  is  as  follows:  Count  80 
squares  ;  divide  number  of  corpuscles  counted  by  number 
of  divisions  of  blood  taken  and  multiply  by  50.000. 


COMPARATIVE    MORPHOLOGY    OF  VACCINE 

BODIES. 

JAMKS    KWINO,     M.I). 

Dr.    Plwing   presented    specimens   and    drawings    of 
vaccinia  of  the  rabbit's  cornea,  frog's  skin  and  cornea,  and 
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mud-pupy's  (necturus)  skin  :  diphtherial  necroses  of  the 
rabbit's  cornea,  froof's  cornea  and  skin  and  salamander's 
skin  ;  and  the  skin  of  a  case  of  measles  dying  in  the  full 
eruptive  stage  of  the  disease.  The  specimens  were 
stained  by  fuchsin  and  indigo  carmine  ( Borrel's  method). 
In  describing  the  specimens  the  speaker  said  in  tak- 
ing up  the  study  of  variola  in  1901,  he  had  chiefly  in 
mind  the  hope  that  the  application  of  Nocht's  stain  to 
smear  from  the  lesions  of  the  skin  and  respiratory  mucus 
membrane  might  be  successful  in  demonstrating  the  pre- 
sence of  a  protozoon.  The  results  proved  negative. 
Likewise  the  results  of  a  study  of  fresh  material  examined 
on  a  warm  stage,  from  variola  and  vaccinia  were  negative 
not  only  as  to  the  presence  of  any  recognizable  proto- 
zoon but  as  well  in  regard  to  the  question  of  amoeboid 
motion  of  any  definite  structures  in  the  tissues.  The 
histological  study  of  the  tissues  while  defining  a  great 
many  structures  which  suggested  a  protozoon  origin  had 
left  him  as  it  had  previously  left  the  majority  of  observ- 
ers, not  only  in  doubt  about  the  origin  of  many  of  the 
suspicious  forms,  but  with  the  moral  certainty  that  the 
morphological  study  of  the  vaccine  body  series  in  variola 
and  vaccinia  could  hardly  be  relied  upon  to  yield  positive 
conclusions  even  to  the  most  experienced  observer,  while 
the  type  of  evidence  reasonably  demanded  to  convince 
others  of  one's  conclusions  regarding  the  nature  of  these 
bodies  seemed  much  less  likely  to  be  obtainable  from 
this  line  of  study.  It  seemed  possible,  however,  that 
the  study  of  changes  in  the  epithelial  cells  of  other 
classes  of  animals  which  might  be  made  to  react  to  vac- 
cine could  yield  information  of  value  by  establishing  a 
comparative  morphology  of  vaccine  bodies.  The  con- 
flicting statements  regarding  the  possibility  of  producing 
genuine  vaccine  bodies  by  other  means  than  by  vaccine 
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also  suggested  that  this  subject  deserved  attention  fronii 
the  same  point  of  view,  and  would  especially  assist  in 
separating  simple  degenerative  products  from  what  might 
prove  to  be  a  real  protozoon  among  the  host  of  peculiar 
structures  seen  in  variolous  lesions. 

With  these  objects  in  view  he  had  compared  the 
changes  occuring  in  the  epithelial  cells  in  human  variola 
with  those  occuring  after  vaccination  in  the  rabbit,  frog, 
mud-puppy  {nediirus),  and  salamander,  w^ith  those  re- 
sulting from  the  action  of  diphtheria  toxin,  after  Sikows- 
ky's  suggestion,  in  the  cornea  and  skin  of  the  rabbit, 
frog  and  mud  puppy,  and  with  those  seen  in  measles. 

Among  the  characteristics  of  the  ordinary  vaccine 
body  might  be  mentioned  the  perinuclear  position  which 
is  not  invariable,  the  clear  zone  surrounding  the  body 
which  is  probably  an  artefact  but  a  very  constant  one 
with  the  larger  bodies  and  the  variable  staining  reaction, 
some  bodies  being  basophile,  others  acidophile,  many 
showing  both  basophile  and  acidophile  portions.  The 
more  recently  added  members  of  the  series,  including 
signet  rings,  rosettes,  crescents,  and  "encysted"  bodies, 
must  be  regarded  at  present  as  of  uncertain  relation  to 
the  simpler  bodies  first  described  by  Guarnieri. 

According  to  his  own  observation  the  most  signi- 
ficant feature  of  the  ordinary  vaccine  body  is  the  fact 
that  some  are  basophile,  some  acidophile,  and  others 
possess  both  basophile  and  acidophile  portions  either 
compact  or  granular  or  vacuolated. 

Proceeding  to  a  brief  description  of  the  bodies  ob- 
served apart  from  variola  in  man  or  vaccinia  of  the 
rabbit's  cornea,  might  be  mentioned  first  the  bodies  pro- 
duced by  vaccination  of  the  frog's  skin  and  cornea. 
Here  he  had  more  negative  than  successful  results  and 
had  inoculated  many  frogs   with   any  definitive   effect   on 
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the  epithelial  cells.  In  the  best  results  a  localized  lesion 
of  the  cornea,  and  a  more  diffuse  lesion  from  extensive 
scarification  of  the  skin  were  observed.  In  both  loca- 
tions the  bodies  were  much  more  numerous  than  in 
variola  and  included  many  small  acidophile  and  baso- 
phile  perinuclear  forms,  some  rings,  cysts  containing 
10 — 50  homogenous  globules  or  vacuolated  bodies,  or 
rings.  In  the  frog's  skin  the  specimen  exhibited  seemed 
to  show  rather  clearly  that  many  of  the  bodies  had  re- 
sulted from  the  comminution  of  the  nucleus.  Others 
had  a  different  origin  which  seemed  explicable  from  the 
changes  produced  by  diphtheria  toxin.  In  the  same  loca- 
tions in  the  frog  diphtheria  toxin  in  24  to  48  hours  induced 
cell  changes  and  nuclear  and  cytoplasmic  alterations 
which  seemed  to  differ  from  those  followine  vaccination 
only  by  their  greater  intensity.  Mechanical  influence 
might  have  been  responsible  for  some  of  the  changes 
followinor  vaccination  of  the  froe's  skin  but  not  in  the 
cornea,  but  numerous  negative  results  of  vaccination  of 
the  frog's  skin  indicated  that  the  effects  of  trauma  were 
unimportant.  He  was  inclined  to  believe  that  a  true 
progressive  vaccine  process  existed  in  the  skin  of  the 
frog  in  the  case  exhibited  since  this  lesion  was  so  ex- 
tensive. 

Comparing  the  lesions  produced  by  diphtheria  toxin 
with  those  of  vaccine  in  the  rabbit's  cornea,  there  ap- 
peared many  points  of  similarity  and  quite  as  many  dif- 
ferences. The  toxin  failed  at  least  after  4<S  hours  to 
cause  the  swelling  of  the  cell  layer  characteristic  of  vac- 
cine, and  the  lesion  was  more  intense  and  the  bodies 
more  numerous  than  with  vaccine.  Among  the  changes 
produced  by  diphtheria  toxin  were  (1)  keratinization  of 
the  whole  cells  or  of  the  whole  cell  layer,  the  nuclei 
staining   blue  after   Borrel's   stain  ;    (2)  keratinization  of 
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cell  body  alone;  (8)  keratization  of  the  perinuclear  zone 
of  cytoplasm  ;  ( 4)  separation  in  globular  form  of  kera- 
tin masses  which,  either  in  the  same  or  in  other  cells  as- 
sumes the  perinuclear  position  and  appearance  of  the 
vaccine  body;  (5)  transformation  of  the  cell  into  a  cyst 
containing-  a  great  variety  of  globular,  or  vacuolated  and 
ring  shaped  bodies.  Some  of  these  were  strikingly 
geometrical  in  form  and  might  be  described  as  rosettes. 
(6)  A  peculiar  series  of  changes  consisted  in  the  forma- 
tion in  the  nucleus  of  one  or  several  laro-e  or  minute 
acidophile  rings.  (7)  From  the  nucleus  was  sometimes 
extruded  a  large  strongly  acidophile  cyst-like  body  in- 
closing acidophile  granules  and  minute  rings.  (8)  The 
peripheral  portion  of  many  of  the  globular  bodies  broke 
up  into  granules  which  were  often  regularly  arranged  in 
a  fringe  about  a  homogeneous  central  body  which  was 
either  acidophile  or  basophile. 

The  fate  of  all  that  portion  of  the  nucleus  except  the 
nucleolus  was  a  matter  of  great  interest.  Careful  study 
of  the  specimens  seemed  to  demonstrate  that  the  nuclear 
material  apart  from  the  nucleolus  did  not  become  incor- 
porated in  the  fuchsinophile  substance  but  took  the  form 
of  the  basic  staining  vaccine  body. 

In  many  nuclei  with  or  without  nucleoli,  there  ap- 
peared a  homogeneous  basophile  substance  which  some- 
times showed  convoluted  edges,  or  many  regularly  placed 
vacuoles  or  became  broken  up  into  rings.  This  sub- 
stance stained  brown  or  blue  with  Borrel's  method,  and 
black  after  iron-hematoxylin.  \'ery  similar  vacuolated 
nuclear  bodies  were  seen  in  measles. 

Fuchsinophile  intranuclear  vacuolated  bodies  and 
rings  were  encountered  in  diphtherial  necroses,  and  in 
some  foci  the  changes  consisted  almost  exclusively  in  the 
formation  of  int^a-  and  perinuclear  acidophile  rings.       In 
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variola,  especially  in  the  trachea,  the  multiple  nucleoli  of 
the  epithelial  cells  could  often  be  seen  to  increase  in  size 
and  to  develop  several  small  or  large  vacuoles,  and  to 
appear  as  congeries  of  rings. 

In  general  it  could  be  said  that  while  diphtheria 
toxin  does  not  reproduce  the  corneal  lesion  of  vaccinia  it 
produced  definitely  many  of  the  typical  forms  of  true 
vaccine  bodies. 

In  the  rabbit's  trachea  diphtheria  toxin  produced  a 
great  variety  of  spheroidal  or  ring  shaped,  or  vacuolated 
intra-cellular  bodies,  many  of  w^hich  resembled  the  bodies 
seen  in  the  human  trachea  in  variola. 

In  the  rabbit's  bladder,  diphtheria  toxin  produced 
the  usual  changes  in  the  epithelial  cells,  and  here  many 
red  blood  cells  had  been  extravasatecl  into  the  epithelial 
layer,  fragmented,  and  lodged  between  the  epithelial 
cells  or  about  their  nuclei. 

In  the  mud-puppy  {nccturiis.)  the  inoculation  with 
vaccine  in  the  skin  and  cornea  produced  a  good  deal  of 
keratinization  of  cells.  This  formation  of  homogeneous 
acidophile  material  could  be  seen  very  definitely  in  the 
very  large  cells  of  this  animal  as  beginning  in  the  cyto- 
plasm near  the  nucleus  and  forming  an  isolated  perinu- 
clear mass  resembling  a  huge  vaccine  body.  Yet  the  re- 
semblance to  the  vaccine  bodies  of  the  rabbit  was  ex- 
tremely distant  on  account  of  the  large  size  of  the  cells. 
The  nucleus  and  body  of  the  pigmented  cell  of  the  skin 
in  necturus  frequently  became  fused  into  a  homogeneous 
mass  and  assumed  a  perinuclear  position  in  other  cells. 
Changes  in  the  nucleoli  were  not  observed  in  necturus. 

Inoculation  of  the  skin  of  the  salamander  produced 
much  the  same  lesions  as  in  the  fro<j[-,  but  the  bodies  were 
much  larger  and  much  difficulty  was  experienced    in    dis- 
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tingiiishing  the  globules  derived  from  epithelial  cells 
from  fragments  of  red  blood  cells. 

Measles. — In  the  skin  of  a  case  of  measles  dying  in  the 
full  eruptive  stage  of  the  disease,  the  epithelial  cells  in  nu- 
merous marked  foci  and  diffusely,  were  found  to  contain  a 
great  variety  of  intracellular  bodies  many  of  which  were 
identical  in  appearance  with  the  bodies  in  variola.  In  cer- 
tain foci  these  bodies  were  much  more  numerous  than  he 
had  ever  seen  in  variola.  They  presented  a  greater  variety 
of  form,  and  the  same  variation  between  acidophile  and 
basophile  staining  tendency.  Keratinization  of  complete 
cells  and  fragmentation  of  these  cells  was  frequently  en- 
countered. Indeed  the  whole  process  seemed  to.be  a 
part  of  the  hyperkeratosis  which  produced  the  large 
flakes  thrown  off  in  desquamation  in  this  disease.  Amono' 
the  separate  bodies  were  some  which  might  be  described 
as  rings,  basophile  crescents  with  acidophile  nuclei,  vacu- 
olated crescents,  pyramidal  bodies  capping  cell  nuclei, 
large  basophile  or  acidophile  bodies  with  vacuoles  sym- 
metrically arranged,  and  many  other  forms  shown  in  the 
colored  sketch.  He  could  find  no  satisfactory  evidence 
that  these  bodies  had  any  other  origin  than  from  the  epi- 
thelial cell  bodies  and  nuclei.  After  Borrel's  stain,  the 
resemblance  of  these  bodies  to  those  produced  by  diph- 
theria toxin,  or  to  those  seen  in  variola  appeared  to  be 
distinct.  The  acidophile  forms  seemed  traceable  to  nu- 
cleoli and  keratinized  cell  bodies,  and  the  basic  bodies, 
blue  and  brown,  appeared  to  come  from  the  basophile 
elements  of  the  nuclei.  Nevertheless  the  resemblance  of 
many  of  these  bodies  to  developmental  forms  of  a  hypo- 
thetical protozoon  was  admittedly  great. 

The  occurrence  of  keratinized  cells  in  the  epithelial 
layer  had  been  described  and  depicted  especially  by  Bosc 
in  variola  and  c/avel'-'e  (Sheep-pox),   (Cent.  f.  Bad.,   Bd. 


21 0  JA.MKS    i:\VIXG,     M.D. 

XXXIV,  p.  -//j).  This  observer  correctly  stated  that 
whole  keratinized  cells  were  readily  separated  from  the 
"infected"  cells  in  these  lesions,  but  he  did  not  appear  to 
have  considered  the  possibility  that  these  cells  niight  be- 
come fragmented  and  the  fragments  englobed  by  healthy 
cells.  Many  of  the  parasitic  forms  appearing  in  his 
sketches  were  definitely  reproduced  in  the  lesions  caused 
by  diphtheria  toxin, 

Anna  Foa  had  recently  reported  ( Archives  de  Para^ 
sitologie,  T.  VII,  p.  ^08)  that  the  bodies  produced  by 
diptheria  toxin  did  not  resemble  true  vaccine  bodies 
which,  however,  she  believed  to  be  degenerative  products. 
No  details  of  this  failure  to  verify  Sikowsky's  results 
were  given  and  this  part  of  her  extensive  study  of  vaccine 
bodies  did  not  appear  to  have  been  regarded  as  of  much 
importance. 

Siiniuiary  — The  conclusions  drawn  from  this  study 
were  as  follows:  The  inoculation  of  vaccine  and  diph_ 
theria  toxin  in  various  animals  produces  a  peculiar  form 
of  coagulation-necrosis  or  keratin  necrosis  which  has 
been  imperfectly  recognized  and  understood,  and  which 
results  in  the  formation  of  homogeneous  acidophile  ma- 
terial that  ma)^  be  drawn  out  into  fibrils,  or  broken  up 
into  globules,  or  granules,  vacuolated,  and  englobed  by 
the  more  healthy  epithelial  cells  in  which  it  appears  in 
the  positions  occupied  by  vaccine  bodies. 

This  type  of  necrosis  occurs  in  variola  and  measles 
and  the  bodies  produced  by  it  are  abundantly  present  in 
the  epithelial  lesions  of  these  diseases.  Some  of  these 
bodies  have  been  included  in  the  cycles  of  hypothetical 
protozoa  described  by  many  authors  in  variola. 

While  forms  of  a  true  protozoon  may  be  mixed  up 
with  these  degenerative  products  in  variola  and  measles, 
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he  was  unable   to  convince   himself  that  any  such  theory 
was  necessary  to  account  for  the  suspicious  bodies. 

Some  of  the  suspicious  bodies  in  variola  he  had  been 
unable  to  find  fully  paralleled  in  diphtherial  necroses, 
especially  the  presence  within  the  nuclear  membrane  of 
several  distinct  rings  of  considerable  size,  and  he  in- 
tended to  repeat  the  systematic  comparison  of  variolous 
and  diphtherial  lesions  before  concluding  definitely  that 
no  protozoan  could  be  demonstrated  in  variola  and 
measles.  He  was  strongly  of  the  opinion,  however,  that 
the  intranuclear  ringrs  were  vacuolated  fragments  t^f  nu-. 
cleolar  and  nuclear  material. 


Dk.  a.  \V.  Williams  demonstrated  (1)  "X'accine- 
Bodies"  in  Monkey's  Skin  (prepared  by  Dr.  Flournoy); 
(2)  Smears  from  X'accine  X'esicles  (Wright's  Stain). 

IJr.  Williams  said  that  as  the  specimens  shown  by  her 
were  labeled  in  detail  it  would  not  be  necessary  for  her 
to  describe  them  further.  She  said  that  since  she  had 
had  the  privilege  of  examininof  carefully  Dr.  Ewine's 
interesting  specimens  of  rabbits'  corneas  showing  in  the 
epithelial  cells  changes  due  to  diphtheria  toxin,  she  was 
more  than  ever  inclined  to  think  that,  most  of  the  changes 
seen  in  the  epithelial  cells  in  the  lesions  of  small-pox  and 
vaccinia  are  due  to  degeneration  and  necrosis  of  the  cell 
contents. 

The  two  smears,  one  from  vaccine  vesicles,  and  the 
other  —  a  control  —  from  staphylococcus  pustules  of  the 
rabbits'  skin,  were  brought  to  show  that  both  have  epi-. 
thelial  cells  containing  similar  vaccine-like  bodies  and 
that  both  have  a  large  number  of  granules  in  and  between 
the  cells.      These  granules  are  eosinophile,  basophile  and 
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antl  a  mixture  of  both.  Some  of  them  show  beautiful 
signet  ring  shapes. 

The  granules  have  been  studied  because  of  the  fact 
that  from  rabbits'  vaccine  virus  filtered  through  two  thick- 
nesses of  the  finest  filter  paper,  has  been  obtained  an  al- 
most clear  filtrate  which  was  bacteria-free  (according  to 
the  usual  tests)  and  in  which  only  small  granules  were 
seen,  but  which  produced  an  abundant  typical  vaccinia 
when  rubbed  on  freshly  shaved  rabbit's  skin. 

It  has  been  impossible,  however,  so  far,  to  discover 
characteristic  granules,  though  many  smears  have  been 
examined.  Dr.  Field  kindly  assisted  in  the  preparation 
and  examination  of  these  smears. 

Amontr  various  stains  used,  Wricrht's  modification 
of  Romanowski's  stain  was  chosen  for  the  demonstration 
of  these  smears  became  it  had  been  used  recently  so  suc- 
cessfully by  Wright  for  staining  the  intracellular  proto- 
zoan causing  Delhi  boil. 

Wright's  method  was  also  used  for  the  stained  spe- 
cimen of  Trypanosoma  Lewisi  which  was  demonstrated 
by  Dr.  Williams. 

Dr.  Williams  thought  this  trypanosome  might  be  of 
interest  because  it  came  from  one  of  Novy  and  MacNeil's 
test  tube  cultures,  the  first  pure  cultures  of  a  protozoan 
which  have  been  obtained  on  artificial  culture  media. 

The  specimen  given  to  Dr.  Park  by  Dr.  Novy  about 
two  weeks  ago  was  inoculated  into  the  peritoneal  cavity 
of  a  white  rat ;  the  rat  was  killed  on  the  eleventh  day 
following,  and  from  its  heart-blood  were  made  the  two 
specimens  shown,  one  hanging  drop  and  the  other  a 
dried  film. 

The  trypanosoma  Lewisi  is  a  flagellate  formed  fre- 
quently in  the  blood  of  rats,  but  seldom  causing  the 
death  of  the  animal. 
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This  flagellate  is  also  of  interest  from  the  fact  that 
it  is  very  similar  to  the  trypanosoma  Brucei,  the  cause  of 
the  fatal  nagana  or  tsetse-fly  disease  of  horses  in  West 
Africa,  and  the  trypanosoma  Evansi,  the  cause  of  surra, 
a  similar  disease  met  with  in  India. 

Since  1901  a  number  of  cases  of  human  infection  by 
an  apparently  distinct  species  of  trypanosome  have  been 
reported. 


DYSENTERY  BACILLI  GROUPED  ACCORD- 
ING TO  THEIR  AGGLUTINATION  WITH 
SERA  RENDERED  SPECIFIC  BY  THE 
ELIMINATION  OF  THE  LESS  SPECIFIC 
GROUP  AGGLUTININS  THROUGH  AB- 
SORPTION. 

WM.    II.    PARK,    M.D.,    AND     KATHERINP:   R.   COLLINS,    M.D. 

Dr.  Park  said  his  reason  for  aoain  brinoino-  the  sub- 
ject  of  agglutination  in  connection  with  the  dysentery 
bacilli  before  the  Society,  was  because  recent  results 
which  they  had  obtained  from  the  saturation  with  various 
bacilli  of  sera  obtained  from  rabbits  previous!)'  treated 
with  injections  of  dift'erent  strains  of  dysentery  bacilli, 
seem  to  be  of  considerable  interest.  As  is  now  generally 
known  the  true  Shiga  dysentery  bacilli  and  those  ferment- 
ing mannite,  although  in  some  sera  appearing  to  agree 
in  their  agglutination,  yet  in  others  differ  almost  ab- 
solutely. They  had  previousl)'  shown  that  among  the 
group  of  the  mannite  fermenting  varieties  there  are  a 
number  of  sub-groups,  each  sub-group  containing  bacilli 
obtained  from  different  sources  which  agree  in  agglutina- 
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tion  characteristics  and  differ  from  the  bacilli  of  every 
other  sub-group.  The  various  dysentery  bacilli  seem 
especially  rich  in  affinities  for  such  agglutinins  as  develop 
through  various  causes  in  many  adult  animals.  It  is 
these  increased  "normal"  agglutinins  which  have  caused 
so  much  confusion  in  grouping  these  bacilli.  The  blood 
of  a  young  goat  or  rabbit  which  contains  no  appreciable 
agglutinin,  for  any  of  the  sub-groups,  becomes  after  a 
single  infection  with  one  variet)',  rich  in  agglutinin  only 
for  the  special  bacillus  introduced  and  for  others  of  the 
same  sub-group.  Later  after  repeated  infections  the  so- 
called  "normal"  agglutinins  develop  which  affect  to  a 
greater  or  less  degree,  all  varieties  of  dysentery  bacilli. 
If  an  animal  is  injected  frequently  during  a  long  period 
of  time  with  a  single  strain  of  bacilli,  it  frequently  happens 
that  other  distinct  varieties  of  dysentery  bacilli  are  ag- 
glutinated in  as  high  dilutions  as  the  variety  used  for  in- 
jecting the  animals.  To  prove  that  such  a  serum  in 
spite  of  appearances  contained  specific  agglutinin  for  the 
variety  inoculated,  it  was  determined  to  follow  the  sug- 
gestion of  Castellani,  who  separated  the  common  from 
the  specific  agglutinins  in  mixed  colon  and  typhoid  in- 
fections. It  was  believed  that  if  the  serum  from  an 
animal  which  had  been  repeatedly  injected  with  one 
variety  of  dysentery  bacilli  was  saturated  with  some  other 
variety  the  latter  might  remove  all  agglutinins  for  which 
it  had  affinity  and  leave  the  agglutinins  specific  for  the 
former.  This  result  was  obtained.  The  following  tables 
give  a  few  of  our  experiments  and  allow  us  the  hope  that 
in  this  way  a  serum  truly  specific  in  its  agglutination  re- 
action may  be  obtained  for  any  of  the  varieties  of  bacteria 
comprising  large  general  groups  such  as  those  to  which 
the  dysentery  and  colon  bacilli  belong.  The  technique 
was  as  follows:  The  surface  of  the  slanted  nutrient  agar 
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contained  in  six  tubes  was  inoculated  with  a  single  type 
of  dysentery  bacilli  and  the  culture  allowed  to  grow  for 
48  hours.  The  bacilli  were  then  washed  off  into  90  c.  c. 
of  a  bouillon  culture  of  24  hours'  growth  of  the  same 
bacillus.  To  this  emulsion  was  added  10  c.  c.  of  the 
serum  from  the  immunized  rabbit,  horse  or  croat.  This 
10%  solution  of  the  serum  containing  enormous  quanti- 
ties of  the  bacilli  was  then  allowed  to  stand  for  24  hours 
at  37^'  C.  The  mixture  of  serum  and  bacilli  was  then 
filtered  through  a  small  Berkfeld  filter.  The  first  50  c.  c. 
of  the  filtrate  was  thrown  away  as  a  certain  portion  of 
any  agglutinins  which  might  be  present  is  retained  in  the 
filter  from  the  first  portion  of  the  filtrate.  If  the  original 
serum  did  not  agglutinate  higher  than  1  to  150O  the 
above  quantity  of  bacilli  usually  exhausted  all  the  agglu- 
tinins which  had  any  affinity  for  the  bacilli.  The  follow- 
ing tables  show  that  the  dysentery  bacilli  in  our  posses- 
sion when  tested  with  exhausted  sera  divided  into  three 
large  groups  and  a  number  of  individual  varieties.  So 
as  not  to  consume  too  much  time  only  sufficient  data  are 
given  to  establish  the  existence  of  three  sub-groups 
members  of  which  have  been  found  in  widely  separated 
epidemics,  the  descriptions  of  the  varieties  which  differed 
from  these,  but  which,  were  only  met  with  in  single  cases, 
being  left  for  a  fuller  publication. 
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It  will  be  noticed  that  in  the  rabbit  serum  before 
the  injections  were  commenced,  there  was  no  appreciable 
agglutinin  for  any  of  the  varieties  tested.  After  twelve 
injections  of  cultures  of  a  bacillus  of  the  mannite  fer- 
menting type  "Class  B"  agglutinins  had  developed  for 
"Class  B"  so  that  a  1  to  600  dilution  of  the  serum  a-ave 
a  complete  agglutination,  while  for  "Class  A"  of  the 
mannite  fermenting  type  the  agglutination  took  place  in 
dilutions  only  up  to  one  part  to  200  and  for  the  Shiga 
type  no  development  of  agglutinins  occurred.  When 
this  "B"  serum  was  saturated  with  either  Shi^a  or  "A' 
bacilli  at  last  one  half  of  the  aeehitinin  remained  for 
class  "B"  bacilli  while  all  the  agglutinin  disappeared  for 
the  others.  In  the  second  experiment  given  the  serum 
of  a  horse  was  used  which  through  injections  of  both 
Shiga  bacilli  and  mannite  fermenting  class  "A"  bacilli 
had  developed  agglutinins  for  both  these  varieties  so 
that  dilutions  of  the  serum  up  to  1-1500  gave  a  positive 
reaction.  For  all  other  varieties  acro^lutinins  were  present 
to  a  less  extent.  These  group  agglutinins  acted  in  dilu- 
tions of  about  1-1600.  Through  the  absorption  of  the 
agglutinins  by  either  of  the  varieties  of  bacilli  used  in 
injecting  the  horse  all  the  specific  agglutinins  for  its  own 
class  were  absorbed  togfether  with  most  of  the  agforlutinins 
common  to  most  varieties  contained  in  the  group  of  dys- 
entery bacilli  ;  but  the  specific  agglutinins  for  the  other 
class  largely  remained. 

It  will  also  be  noticed  that  many  varieties  of  bacteria 
not  at  all  allied  to  the  dysentery  bacilli  caused  more  or 
less  absorption  of  these  agglutinins.  Others  caused  al- 
most no  absorption.  The  bacteria  which  removed  ag- 
glutinins were  all  agglutinated  in  low  dilutions  by  the 
serum  used. 


OBSERVAIIUXS    OX    THH     IIIKKAD     KKACllOX.  219 

Discussion. 

Dr.  E\viX(i  said  that  the  examination  of  IJr.  Park's 
results  in  the  effort  to  separate  the  specific  agglutinins 
of  very  closely  related  bacterial  species,  suggested  that 
the  absorption  method  might  be  employed  in  the  separa- 
tion of  such  related  bloods  as  human  and  antliropoid 
monkey  blood  by  precipitin  serum.  While  he  had  suc- 
ceeded with  difficulty  in  identifying  higher  monkey  from 
human  blood  by  diluted  serum,  it  would  seem  possible  to 
distinofuish  more  certainly  between  monkey  and  lumian 
blood  or  beef,  sheep,  and  goat  bloods  by  the  use  of  serum 
which  had  been  saturated  by  one  of  the  closely  related 
bloods.  After  saturation  of  beef-rabbit  serum  with  sheep 
blood,  only  specific  precipitin  for  beef  blood  ought  to 
remain  and  none  for  sheep,  but  very  little  would  prob- 
ably be  left  for  either. 


OBSERVATIONS    OX     THE     THREAD    REAC- 
TION; ITS  OCCURRENCE  IN  THE 
HUMAN  BODY. 
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There  have  been,  uj)  to  the  present  time,  three  forms 
of  specific  reactions  described  —  the  agglutination  reac- 
tion, the  thread  reaction  and  the  "amorphous  agglutina- 
tion reaction."  The  last  named  was  described  by  Schmidt 
during  the  last  year  and  will  not  be  discussed  here. 

I  wish  to  speak  this  evening  on  the  thread  reaction, 
partly  to  indicate  the  necessity  for  further  work  on  the 
subject,  and  partly  to  put  on  record  an  instance  of  its  oc- 
currence in  the  human  bodv. 
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The  subject  was  first  prominently  brought  forward 
by  Pfaundler,  although  other  observers  had  previously 
noted  the  phenomenon.  Before  Pfaundler,  Achard 
showed  that  the  blood  of  animals  (guinea-pigs)  acquired 
agglutinating  properties  against  colon  bacilli  only  with 
great  difficult)'.  Archard,  and  Wiclal  and  Sicard,  de- 
monstrated that  the  reaction  against  a  colon  bacillus 
which  had  caused  an  infection  in  the  human  body  oc- 
curred only  exceptionally.  Widal  had  shown  that  it  is 
difficult  to  say  when  an  agglutination  reaction  with  a 
given  colon  bacillus  is  specific.  Pfaundler  investigated 
eight  cases  of  (non-systemic)  infection  by  colon  bacilli 
(cases  of  cystitis,  peritonitis,  etc).  In  each  of  these  he 
obtained  a  positive  reaction  with  the  serum  of  the  case 
and  the  respective  bacillus  at  a  dilution  of  at  least  one  to 
one  hundred,  if  the  hanging-drop  preparations  were  ob- 
served after  twenty-four  hours.  In  the  febrile  cases  he 
obtained  the  thread  reaction  ;  in  the  others,  a  clump  re- 
action. The  thread  reaction  presented  the  following  ap- 
pearance : 

The  organisms  were  arranged  in  long  interwoven 
threads,  the  latter  beingr  irenerallv  coiled  in  skeins.  The 
spaces  between  the  skeins  or  threads  were  clear  and  none 
of  the  bacilli  were  motile.  Very  few  individual  organ- 
isms or  single  groups  of  bacilli  were  found  in  the  thread 
labyrinths.  Upon  observation  with  higher  powers  the 
orofanisms  in  the  threads  looked  orranular ;  some  were 
club-shaped.  The  bacteria  could  be  demonstrated  to  be 
alive.  The  threads  were  best  seen  in  the  weakest  dilu- 
tion with  which  it  was  still  possible  to  obtain  a  reaction. 
The  threads  usually  appeared  after  a  few  hours.  In 
most  cases  there  was  more  or  less  ao^orlutination  at  first. 
Pfaundler  in  his  experiments  obtained  positive  reactions 
only  when  the  patient's  blood  was  tested  with  the  organ- 
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ism  causing^  the  Infection.  He  claimed,  therefore,  that 
the  reaction  represented  more  than  a  specific  reaction, 
namely,  an  individualistic  one.  It  is  to  be  noted  that 
the  varieties  of  colon  bacilli  isolated  from  the  cases 
varied  very  widely. 

In  some  unpublished  experiments  made  by  the 
writer  in  1M>8  it  was  found  that  the  thread  reaction  was 
frequently  obtained  in  cases  of  appendicitis  and  peritoni- 
tis due  to  colon  bacillus.  Oidy  colon  bacilli  which  were 
closely  allic'd  in  cultural  cliaracteristics  were  used.  Fever 
was  present  in  all  of  the  cases.  The  general  results  of 
the  observations  were  that  the  thread  reactions  oc- 
curring in  a  dilution  of  one  to  twenty,  if  they  were  com- 
plete, seemed  to  be  specific,  and  no  interaction  between 
the  various  bacilli  and  a  given  serum  was  found.  The 
experiments  were  too  few  in  number,  however,  to  prove 
distinctly  the  absence  of  an)-  interaction.  (In  cases  of 
proteus  infection  interactions  were  found.)  in  some 
cases  ao-^'lutination  reactions  onlv  were  found. 

Krauss  and  Loew  obtained  thread  reactions  with  a 
number  of  organisms,  with  homologous  and  heterolougus 
sera  (that  is  to  say,  with  the  serum  from  the  case  from 
which  the  organism  was  isolated,  and  from  other  cases) 
and  threw  doubt  on  the  claims  of  Pfaundler.  However, 
their  dilutions  were  in  the  main  very  low  and  the  charac- 
teristics of  the  bacilli  used  in  the  experiments  are  not 
detailed. 

Pfaundler  in  a  second  paper  attempted  to  show  by 
means  of  animal  experiments  that  the  thread  reactions 
obtained  with  a  given  serum  and  bacillus  occur  only  as 
an  individualistic  reaction.  He  states  that  reaction  is 
practically  not  as  useful  as  the  agglutination  reaction,  as 
it  is  inconstant. 
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Krauss  in  a  second  paper  came  to  the  following  con- 
clusions : 

First. —  That  the  thread  reaction  is  a  phenomenon 
which  occurs  with  certain  orgranisms  under  the  influence 
of  an  agglutinating  serum. 

Sesoiid.- — Agglutination  always  precedes  it. 

Third. — It  is  not  as  constant  as  agglutination. 

FonrtJi.  —  In  general,  the  same  rules  that  apply  prac- 
tically for  agglutination  reactions  apply  for  thread  re- 
actions, except  as  regards  the  bacterium  coli. 

He  bases  his  conclusions  on  the  occurrence  of  thread 
reactions  with  homologous  and  heteroloc^ous  coli  sera. 
He  obtained  the  reaction  with  normal  serum  also,  and 
says  that  it  is  therefore  not  specific.  He  concludes, 
howev^er,  that  threads  and  agglutinations  usually  occur  in 
specific  dilutions  and  with  the  use  of  a  homologous  serum 
and  a  homologous  colon  bacillus.  It  is  to  be  noted,  how- 
ever, that  a  study  of  Krauss's  experiments  shows  that 
most  of  his  tests  were  made  with  low  dilutions.  Only 
once  did  he  obtain  a  thread  reaction  at  a  dilution  of  one 
to  fifty  with  a  normal  horse  serum  and  a  heterologous 
colon  bacillus.  It  is  questionable  how  much  value  such 
an  experiment  has  as  regards  reactions  in  the  human 
body.  It  was  only  with  the  use  of  a  homologous  serum 
and  a  homologous  colon  bacillus  that  he  obtained  the 
thread  reaction  in  a  high   dilution  (one  to  two  hundred). 

In  the  paracolon  case  described  by  the  writer  two 
years  ago,  we  found  that  the  reaction  of  the  serum  with 
the  paracolon  bacillus  always  took  the  form  of  a  thread 
reaction  and  in  that  case  we  found  that  the  reaction  was 
distinctly  individualistic.  The  reactions  in  that  case  were 
of  the  chain  form  which  I  shall  shortly  describe.  If 
agglutination  reactions  alone  had  been  looked  for,  no 
specific  reactions  would  have  been  found. 
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We  found,  several  years  ago,  that  the  same  serum 
with  the  same  organism  no  longer  gave  the  thread  re- 
action after  a  number  of  days  if  the  organism  was  trans- 
planted daily.  The  length  of  time  varied  for  different 
organisms.  It  seemed  to  us  that  the  loss  of  the  reaction 
was  due  to  the  artificial  cultivation  of  the  bacillus  and  not 
to  a  loss  of  power  of  the  conserved  serum.  Further 
observations  are  needed  upon  this  point. 

Flexner,  Kruse,  Duval  and  X'edder,  have  noted  the 
occurrence  of  the  thread  reaction  with  an  organism  more 
closely  allied  culturally  to  the  typhoid  bacillus  than  to  the 
colon  bacillus,  namely,  the  dysentery  bacillus.  In  their 
observations,  however,  the  thread  reaction  was  of  the 
same  significance  as  the  agglutination  reaction. 

Recognizing  the  necessity  for  further  investigation 
with  regard  to  this  subject,  we  have  made  observations 
in  this  connection  Vvdienever  possible.  We  have  found 
that  there  are  two  forms  of  thread  reaction.  In  the  first 
form  the  bacilli  grow  out  in  long,  more  or  less  convoluted 
threads,  but  still  retain  their  bacillary  form.  This  is. 
the  so-called  "end  to  end"  reaction.  We  have  found  this 
reaction  occur  under  conditions  such  that  we  could  be 
positive  that  the  reaction  could  not  be  specific.  At  any 
rate,  we  are  prepared  to  say  that  such  a  reaction  is  even 
less  specific  than  the  agglutination  reaction. 

In  the  other  form  of  the  thread  reaction  the  organ- 
isms assume  a  coccoid  form  and  on  first  viewing  the 
hanging-drops  one  thinks  that  one  is  looking  at  chains  of 
streptococci.  This  reaction,  when  complete,  in  our 
experience  has  been  specific  and  individualistic  under 
certain  conditions.  The  reactions  are  best  obtained 
by  making  an  emulsion  in  bouillon  from  a  culture 
of  the  organism  on  agar;  the  suspension  must  be  a  very 
dilute  one,  just  enough  of  the  culture  being  used  to  cause 
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a  distinct  cloudiness.  Normal  saline  solution  was  used 
in  some  of  our  experiments.  Sugar-bouillon  cultures 
should  never  be  used,  as  in  them  bacilli  of  the  colon 
group  are  apt  to  take  on  a  coccoid  form. 

In  one  case  in  our  observations  we  found  the  thread 
reaction  occurring  in  the  human  body.  The  case  was  one 
of  carcinoma  of  the  duodenum  with  obstruction  of  the 
common  bile-duct.  (The  clinical  features  of  this  case  are 
described  in  full  by  Dr.  Brill  in  the  third  volume  of  the 
Mt.  Sinai  Hospital  Reports.) 

At  an  exploratory  operation  made  one  day  before 
death  the  gall-bladder  was  found  very  much  dilated,  the 
wall  thickened  from  chronic  inHammation  and,  on  aspi- 
rating it  a  tluid  was  obtained  which  was  turned  over  to 
the  laboratory  for  examination.  The  tiuid  was  clear,  not 
bile-stained,  and  at  the  bottom  of  the  tube  was  a  small 
amount  of  white  granular  matter.  On  examining  this 
under  the  microscope  we  found  what  first  appeared  to  be 
convoluted  chains  of  streptococci.  Recognizing  the 
possibility  of  this  really  being  an  instance  of  the  thread 
reaction  occurring  in  the  bod}-,  the  sediment  was  stained 
witli  the  Gram  procedure  and  tlie  organism  was  found 
decolorized.  A  culture  made  from  fluid  gave  a  pure 
growth  of  an  organism  resembling  the  dysentery  bacillus 
morphologically  and  culturall)-.  The  serum  of  the 
jjatient  gave  a  thread  reaction  (of  the  second  form  de- 
scribed above — the  chain  reaction  )  in  a  dilution  of  1  to 
lOOO.  The  serum  when  tested  with  colon  bacilli,  typhoid 
bacilli  and  paracolon  bacilli  gave  no  reaction  and  the  sera 
of  a  number  of  other  patients  suffering  from  various  dis- 
eases gave  no  reaction  with  the  bacillus.  O/i  staintiio- 
the  sediment  found  in  the  gall-bladder  zvilh  the  Neisser 
stain,  it  ivas  found  that  the  bodies  which  ivere  seen  which 
looked  like  cocci  were  the  polar  bodies  of  the  bacilli. 


OBSERVA  rioxs  UN   TiiK  TiiKKAi)   r?:actiox.  225. 

It  has  been  shown  by  a  number  of  authors  that  the 
colon  bacillus  can,  under  various  conditions,  assume  the 
coccoid  form.  Livingood  found  that  when  the  colon  ba- 
cillus was  inoculated  upon  media  containing  unheated 
liver  juice  oval  forms  developed.  Rodet  found  such 
forms  in  cultures  of  the  colon  bacillus  in  lactose-bouillon 
and  very  often  in  old  cultures  of  the  colon  bacillus.  He 
also  found  the  coccoid  form  in  tluid  obtained  from  dis- 
eased gall-bladders.  Dunbar  also  noted  chain  forma- 
tion of  the  colon  bacillus. 

In  a  very  important  paper  published  by  Adami, 
Nicholson  and  Abbott,  a  number  of  very  interesting  ob- 
servations on  the  coccoid  form  of  the  colon  bacillus  are 
recorded.  They  succeeded  in  obtaining  coccoid  forms 
of  the  colon  bacillus  by  the  use  of  acid  media,  by  inocu- 
lation into  animals,  and  they  describe  the  occurrence  of 
coccoid  forms  in  bile,  ascitic  fluid  and  in  the  livers  of  man 
and  a  number  of  animals,  both  normal   and  diseased. 

Ohlmacher  has  described  a  very  interesting  observa- 
tion in  this  connection:  In  a  case  of  gangrenous  cholecysti- 
tis with  cholangitis  due  to  biliary  calculi,  the  colon  bacillus 
was  isolated  from  the  gall-bladder,  liver  and  other  organs. 
In  the  first  generation  on  agar  plates  very  remarkable 
forms  of  the  organism  were  found  and  it  was  onl\-  after 
three  or  four  transplantations  through  bouillon  that  the 
usual  form  of  the  colon  bacillus  was  found.  The  most 
marked  peculiarities  of  form  were  found  in  the  original 
smears  from  the  gall-bladder  and  bile-ducts — all  grada- 
tions from  minute  coccoid  or  diplococcoid  to  long,  coarse 
filamentous  forms  were  observed.  Ohlmacher  states  that 
they  corresponded  precisely  to  those  described  by  Adami, 
Abbott  and  Nicholson.  Threads  were  found,  some  of 
which  were  quite  thick,  others  were  thin  and  deli- 
cate,   some   being  quite   shadowy.      Some  of  the  shorter 
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a  distinct  cloudiness.  Normal  saline  solution  was  used 
in  some  of  our  experiments.  Sugar-bouillon  cultures 
should  never  be  used,  as  in  them  bacilli  of  the  colon 
group  are  apt  to  take  on  a  coccoid  form. 

In  one  case  in  our  observations  we  found  the  thread 
reaction  occurring  in  the  human  body.  The  case  was  one 
of  carcinoma  of  the  duodenum  with  obstruction  of  the 
common  bile-duct.  (The  clinical  features  of  this  case  are 
described  in  full  by  Dr.  Brill  in  the  third  volume  of  the 
Mt.  Sinai  Hospital  Reports.) 

At  an  explorator)'  operation  made  one  day  before 
death  the  gall-bladder  was  found  very  much  dilated,  the 
wall  thickened  from  chronic  inHammation  and,  on  aspi- 
rating it  a  fluid  was  obtained  which  was  turned  over  to 
the  laboratory  for  examination.  The  fluid  was  clear,  not 
bile-stained,  and  at  the  bottom  of  the  tube  was  a  small 
amount  of  white  granular  matter.  On  examining  this 
under  the  microscope  we  found  what  first  appeared  to  be 
convoluted  chains  of  streptococci.  Recognizing  the 
possibility  of  this  really  being  an  instance  of  the  thread 
reaction  occurring  in  the  body,  the  sediment  was  stained 
with  the  Gram  procedure  and  tlie  organism  was  found 
decolorized.  A  culture  made  from  fluid  gave  a  pure 
growth  of  an  organism  resembling  the  dysenter)-  bacillus 
morphologically  and  culturall)'.  The  serum  of  the 
patient  gave  a  thread  reaction  (of  the  second  form  de- 
scribed above — the  chain  reaction)  in  a  dilution  of  1  to 
]0(HI.  The  serum  when  tested  with  colon  bacilli,  typhoid 
bacilli  and  paracolon  bacilli  gave  no  reaction  and  the  sera 
of  a  number  of  other  patients  suffering  from  various  dis- 
eases gave  no  reaction  with  the  bacillus.  0;i  stauiuij^- 
the  sediment  found  in  tlie  galL-hladder  ivitli  the  N^eisser 
stain,  it  2vas  found  that  the  bodies  which  were  seen  which 
looked  like  cocci  were  the  polar  bodies  of  the  bacilli. 


OHSERVATIOXS    ON     rilK     I'll  READ     RKACTIOX.  225. 

It  has  been  shown  b)-  a  number  of  authors  that  the 
colon  bacillus  can,  under  various  conditions,  assume  the 
coccoid  form.  Livingood  found  that  when  the  colon  ba- 
cillus was  inoculated  upon  media  containing-  unheated 
liver  juice  oval  forms  developed.  Roclet  found  such 
forms  in  cultures  of  the  colon  bacillus  in  lactosed^ouillon 
and  very  often  in  old  cultures  of  the  colon  bacillus.  He 
also  found  the  coccoid  form  in  tluid  obtained  from  dis- 
eased gall-bladders.  Dunbar  also  noted  chain  forma- 
tion of  the  colon  bacillus. 

In  a  very  important  paper  published  by  Adami, 
Nicholson  and  Abbott,  a  number  of  very  interesting  ob- 
servations on  the  coccoid  form  of  the  colon  bacillus  are 
recorded.  They  succeeded  in  obtaining  coccoid  forms 
of  the  colon  bacillus  by  the  use  of  acid  media,  by  inocu- 
lation into  animals,  and  they  describe  the  occurrence  of 
coccoid  forms  in  bile,  ascitic  tluid  and  in  the  livers  of  man 
and  a  number  of  animals,  both  normal  and  diseased, 

Ohlmacher  has  described  a  very  interesting  observa- 
tion in  this  connection:  In  a  case  of  gangrenous  cholecysti- 
tis with  cholangitis  due  to  biliary  calculi,  the  colon  bacillus, 
was  isolated  from  the  gall-bladder,  liver  and  other  organs. 
In  the  first  generation  on  agar  plates  very  remarkable 
forms  of  the  organism  were  found  and  it  was  onl)-  after 
three  or  four  transplantations  through  bouillon  that  the 
usual  form  of  the  colon  bacillus  was  found.  The  most 
marked  peculiarities  of  form  were  found  in  the  original 
smears  from  the  eall-bladder  and  bile-ducts — all  grada- 
tions  from  minute  coccoid  or  diplococcoicl  to  long,  coarse 
filamentous  forms  were  observed.  Ohlmacher  states  that 
they  corresponded  precisely  to  those  described  by  Adami, 
Abbott  and  Nicholson.  Threads  were  found,  some  of 
which  were  quite  thick,  others  were  thin  and  deli- 
cate,   some   being  quite   shadowy.      Some  of  the  shorter 
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ones  showed  a  row  of  deeply  staining  inclusions  and 
others  still  had  clear  unstainable  spaces  or  areas  with 
metaehromatic  staining.  "These  filaments  were  often 
aggregated  into  groups,  several  times  appearing  as 
a  mass  of  tangled  threads."  Some  of  the  shorter 
rods  showed  short  true  branches.  Some  of  the  filaments^ 
or  longer  rods  had  median  swellings,  others  among  the 
shorter  rods  had  clubbed  ends  and  many  of  them  were 
bent  at  various  angles.  Ohlmacher  was  of  the  opinion 
that  the  polymorphism  of  the  bacillus  was  to  be  ascribed 
to  certain  environmental  influences  resultincr  from  its 
abode  in  the  biliary  apparatus  of  the  human  host. 

The  observations  made  in  the  case  which  I  have  de- 
scribed cannot,  I  believe,  be  traced  to  purely  accidental 
influences,  nor  do  I  believe  that  they  were  due  to  the 
icteric  condition  of  the  serum,  for  in  the  gall-bladder  it- 
self the  fluid  was  perfectly  clear  and  not  bile-stained,  and 
in  the  second  place  the  serum  did  not  produce  such 
changes  in  cultures  of  other  closely  related  bacillary 
forms.  The  reaction  must  be  regarded  as  a  specific  one 
due  to  the  inflammation  of  the  gall-bladder  set  up  by  the 
bacillus  in  question. 

The  observations  recorded  here  are  of  a  certain  de- 
gree of  importance  because  they  indicate  that  we  must 
be  very  careful  in  making  a  diagnosis  of  streptococci  in 
hanging-drops;  we  must  remember  that  we  may  be  deal- 
ing with  the  coccoid  forms  of  bacilli.  Thus,  1  have 
found,  in  a  number  of  instances,  in  the  urine,  long  chains 
of  what  appeared  to  be  streptococci,  but  on  careful  ex- 
amination these  have  been  found  to  be  the  coccoid  forms 
of  colon  bacilli  or  other  bacilli.  In  these  cases  it  is  prob- 
able that  the  acidity  of  the  urine  may  have  had  much  to 
do  with  the  development  of  the  coccoid  forms.  The 
difficulty  can  be  avoided,  at  least  to   a   great   extent,   by 
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the  use  of  the  Gram  stain,  because  up  to  the  present  time 
the  thread  reaction  has  been  particularly  noted  with  or- 
ganisms that  react  negatively  to  the  Gram  procedure. 
In  applying-  the  Gram  stain  to  urinary  sediments  it  is 
important  to  remember  that  with  very  acid  urines  organ- 
isms which  are  naturally  Gram-positive  can  very  easily  be 
decolorized. 

Dr.  W.  B.  Noyes  asked  if  Dr.  Libman  had  noted  any 
irregularity  in  the  staining  of  organisms  with  Gram,  es- 
pecially in  urinary  deposits. 

Dr.  Libman  replied  that  he  had  found,  as  Dr.  Noyes 
had,  that  great  care  is  necessary  in  staining  urinary  sedi- 
ments for  the  gonococcus,  for  in  urines  that  are  very  acid. 
Gram-positive  organisms  may  be  easily  decolorized  and 
in  urines  which  are  very  albuminous  Gram-negative  or- 
ganisms are  apt  to  hold  the  Gram  stain  especially  if  the 
cover  glasses  are  overheated. 

Dr.  Park  said  in  the  work  on  dysentery  at  the 
Health  Board  Laboratory  thread  reaction  occurs  fre- 
quently although  the  forms  of  thread  reaction  spoken 
of  by  Dr.  Libman  as  being  special,  are  not  met  with  in 
the  cultures  there.  The  other  form,  which  the  speaker 
thinks  not  specific,  is  met  with,  constantly.  We  must 
have  growth  of  the  bacilli  to  have  reaction.  A  hanging- 
drop  or  tube  without  growth  cannot  have  reaction.  By 
•changing  temperature  and  nutriment  in  the  medium  we 
■could  make  or  not  make  thread  reaction. 

Necessarily  the  serum  in  which  the  thread  reaction 
occurs  would  have  to  be  specific,  as  in  ordinary  aggluti- 
nation. Dr.  Park  thought  the  forms  described  by  Dr. 
Libman  about  the  same  thing  as  in  ordinary  agglutina- 
tion depending  on  temperature  and  the  fluid  it  was  in. 
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NEURO-FIBROMA  OF  HAND. 
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Dr.  Jessup  presented  a  neuro-fibroma  removed  from 
the  hand  of  a  woman  in  April,  1903.  The  patient  was 
thirty-four  years  old.  Two  months  previously  her  atten- 
tion had  been  called  to  a  swelling  in  the  palm  of  her 
hand.  This  had  increased  in  size  and  become  painful 
and  she  came  to  the  Vanderbilt  Clinic  for  relief.  Ex- 
amination showed  an  elongated  swelling  on  the  palmar 
surface  of  the  left  hand  e.xtending  from  the   base   of   the 
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second  metacarpal  bone  to  the  middle  of  the  first  phalanx 
of  the  index  finger.  It  lay  over  the  flexor  tendons  of 
the  index  finger,  was  soft,  apparently  fluctuating,  and  a 
diagnosis  of  tubercular  teno-synovitis  was  made.  Under 
ether  anaesthesia  an  incision  was  made  the  length  of  the 
growth  and  it  was  then  easily  dissected  away  from  the 
surrounding  tissues.  The  tendons  were  not  exposed, 
l)ut  at  the  ends  of  the  tumor  a  pedicle  was  found  which 
proved  to  be  a  division  of  the  median  nerve.  On  reach- 
ing the  tumor  the  nerve  broke  up  into  small  filaments 
which  were  distributed  over  its  surface.  After  removal 
the  growth  measured  nine  cm.  in  length,  was  lobulated, 
and  was  two  cm.  in  diameter  at  its  thickest  points  (see 
photograph.)  The  consistency  was  soft.  Section  after 
hardening  with  formalin  showed  firm  white  fibrous  tissue. 
Transverse  sections  were  stained  by  the  haematoxylin- 
eosin,  picro-acid-fuchsin,  and  Weigert  methods.  They 
showed  a  growth  of  fibrillated  connective  tissue  which  was 
very  cellular.  The  whole  tumor  was  made  up  of  this 
tissue  with  the  exception  of  a  few  bundles  of  nerve  fibers 
lying  on  the  surface,  which  correspond  to  the  nerve  fila- 
ments noted  at  the  time  of  the  operation.  The  tumor 
had  apparently  sprung  from  the  perineurium  and  there 
was  no  proliferation  of  the  nerve  fibers.  The  patient  did 
not  show  tumors  of  any  other  nerves,  and  the  case  was 
also  interesting  from  the  standpoint  of  surgical  diagnosis. 
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A  CASE  OF  HEMORRHAGIC  MENINGOEN- 
CEPHALITIS.   (1) 

M.   G.    SCHLAPP,    M.D. 

Dr.  Schlapp  presented  a  specimen  taken  from  a 
case  of  hemorrhagic  meningoencephalitis  in  a  child  six- 
teen months  old.  The  child  had  been  well  until  the 
twenty-fifth  of  December,  when  it  developed  a  cough,  an 
acute  foul  smelling  rhinitis  lasting  four  or  five  days.  At 
the  end  of  this  period  convulsions  appeared  on  the  left 
side,  involving  the  left  leg,  arm  and  face,  later  on  spread- 
ing to  the  right  side.  It  had  previously  been  noticed  by 
the  mother  that  the  fontanelles  had  bulged  very  much. 
The  child  had  edema,  most  marked  about  the  eyes,  nose 
and  forehead.  This  lasted  only  for  about  an  hour  and 
then  disappeared.  The  convulsions  grew  worse  and  the 
mother  took  the  child  to  a  hospital  where  the  fontanelles 
were  punctured,  showing  a  collection  of  fluid,  but  no 
change  of  anything  else  was  noted.  As  the  child  grew 
worse,  clonic  and  tonic  convulsions  developed.  The  child 
practically  remained  in  a  tonic  convulsion.  Acute  hydro- 
cephalus was  diagnosed.  About  one  and  one-half  hours 
after  puncturing  the  fontanelles,  the  child  died. 

The  autopsy  was  performed  by  Dr.  Schultze,  who 
was  allowed  only  to  open  the  cerebral  cavity.  He  took 
out  the  brain  and  found  a  hemorrhagic  area  extending 
from  the  frontal  pole  to  the  precuneus  on  both  medial  sur- 
faces, and  laterally  the  hemorrhage  extended  about  one 
and  one-half  inches  from  longitudinal  fissure.  This 
hemorrhage  discolored  the  brain.  In  the  longitudinal 
sinus  was  found  a  thrombus.  It  did  not  fill  out  the  sinus 
completely.  Most  of  the  veins  extending  laterally  from 
the  longitudinal  sinus  were  thrombosed.      This  condition 
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on  section  looked  exactly  like  cases  described  as  non- 
purulent hemorrhagic  encephalitis.  The  hemorrhage  was 
confined  to  the  cortex  of  the  brain,  giving  the  peculiar 
dotted  appearance  of  the  non-purulent  hemorrhagic 
encephalitis.  It  could  be  mistaken  for  this  type  of 
encephalitis.  The  thrombus  of  the  longitudinal  sinus 
most  likely  caused  the  condition  and  was  probably  an  in- 
fectious one.  Besides  hemorrhage  and  thrombosis  there 
was  a  meningitis  extending  over  the  greater  area  of  the 
brain.  It  was  not  confined  to  the  hemorrhagic  area,  but 
extended  to  apparently  normal  areas.  This  meningitis 
was  of  the  cellular  type  made  up  of  round  cell  infiltration, 
mononuclear  leucocytes,  not  pus  cells.  It  was  likely  that 
the  meningitis  was  caused  by  the  same  condition  that 
caused  the  thrombus,  or  the  thrombus  was  secondary  to 
the  meningitis.  It  was  possible  that  this  infection  might 
have  passed  through  the  lymph  spaces,  Pacchionian 
bodies,  into  the  longitudinal  sinus,  in  that  way  producing 
thrombus.  It  might  have  been  produced  through  the 
blood  vessel  in  the  same  way  the  meningitis  was  produced. 
Round  cell  infiltration  around  the  blood  vessels  and  me- 
ninges was  well  shown. 

Dr.  Schlapp  also  showed  a  specimen  from  a  case  of 
hemorrhagic  myelitis  in  a  man,  forty-eight  years  old,  who 
two  years  previous  to  this  attack  of  myelitis  had  had  an 
attack  of  malaria.  History  of  syphilis,  alcoholism,  etc., 
negative.  About  two  months  before  this  trouble  came 
on  he  had  an  orchitis  from  a  trauma.  The  testicle  was 
very  much  swollen.  It  was  removed  by  a  surgeon  in 
California.  The  surgeon  had  told  him  that  the  nature 
of  the  lesion  was  tubercular.  The  wound  healed  and  he 
felt  fairly  well  after  the  operation.  He  took  a  trip  to 
the  mountains  where  he  strained  himself  walking  and  driv- 
ing over  rough  roads,  and  after  a  particularly  long  drive 


4  M.    G.    SCHLAPP,    M.D. 

he  had  chills  and  felt  weak  in  the  legs.  Then  numbness 
was  felt  in  the  soles  of  the  feet  and  gluteal  region.  The 
numbness  disappeared  and  the  man  came  East.  While 
here  the  numbness  again  came  on  and  in  two  or  three 
days  it  extended  from  the  plantar  surface  of  the  feet  up 
to  the  medial  part  of  the  thigh.  The  gluteal  region  was 
also  involved.  When  seen  by  Dr.  Schlapp  the  man  had 
no  definite  objective  symptoms,  although  at  that  time  it 
was  suspicious  of  beginning  myelitis.  There  was  no  tem- 
perature and  the  pulse  was  regular — 80  to  84.  The  man 
was  put  to  bed  and  watched.  The  day  after  Dr.  Schlapp 
had  seen  him,  he  developed  a  subnormal  temperature — 
97  to  96.8.  This  kept  up  for  several  days.  In  the 
meantime  the  numbness  grew  worse  and  objective  symp- 
toms appeared;  there  was  sensory  disturbance,  marked 
pain,  and  temperature,  sense  disturbed  and  ataxia;  later 
complete  anesthesia  below  the  knees,  spreading  up  the 
legs  and  body  to  the  region  of  the  navel;  remained  one 
or  two  days  in  this  condition  and  then  spread  to  the  arms 
and  the  man  died  of  a  condition  resembling  paralysis  of 
the  vagus  and  respiratory  and  heart  centers.  One  and 
one-half  days  before  death  he  developed  a  temperature 
of  103°;  before  that  it  had  been  subnormal.  On  autopsy, 
Dr.  Elser  found  cirrhosis  of  the  liver  and  pneumonia, 
which  had  existed  several  days  before  his  death.  He  had 
had  also  acute  parenchymatous  nephritis.  The  bones  of 
the  spinal  column  were  normal;  no  infectious  condition 
from  that  source.  No  meningitis,  no  disturbance  of  the 
pelvic  organs.  The  spinal  cord  from  the  second  lumbar 
segment  to  the  fourth  cervical  presented  small  hemor- 
rhages throughout  all  the  tissue;  white  and  gray  matter 
was  affected  alike.  The  area  of  hemorrhage  varied,  in 
some  places  more  and  in  other  less  marked,  but  distinctly 
involving   the  tissue  of  the  cord.     At  that  time  the  case 
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was  diagnosed  (and  subsequent  histological  examination 
verified  this  conclusion)  as  non-purulent  hemorrhagic 
myelitis.  No  meningitis.  These  hemorrhagic  conditions 
of  the  cord,  Dr.  Schlapp  said,  were  not  very  common 
and  the  question  arose,  what  was  their  cause?  Cultures 
were  made  but  they  were  negative.  A  Gram  stain  made 
of  a  section  was  also  netrative.  Nothinor  definite  was 
found  in  the  section. 

A  drawino;  of  a  section  of  the  cord  was  shown. 

Discussion. 

Dr.  Noyes  said  that  the  first  case  would  be  ex- 
tremely interesting  if  a  report  of  the  cerebrospinal  fiuid 
or  blood  from  the  ventricle  had  been  made.  He  under- 
stood that  this  had  not  been  done.  In  a  case  reported 
to  the  Neurological  Society,  Dr.  Brooks  had  spoken  of 
the  difiiculties  of  diagnosis  of  hemorrhagic  meningo- 
encephalitis, and  careful  examination  of  the  cerebro- 
spinal fiuid  sometimes  facilitated  this  diagnosis.  Much 
careful  work  had  been  done  in  the  City  on  the  cytology 
of  the  cerebrospinal  fiuid  during  the  last  few  months. 
Recent  articles  in  some  TVench  journals  report  that  in 
almost  all  hemorrhagic  conditions,  such  as  hemorrhage 
into  the  ventricle,  and  hemorrhagic  encephalitis,  the  cere- 
brospinal fluid  showed  a  reddish  discoloration  of  the  se- 
rum or  red  corpuscles;  and  this  phenomenon  frequently 
makes  a  positive  differential  diagnosis  possible.  Dr. 
Schlapp  had  spoken  of  infiltration  of  mononuclear  leuco- 
cytes of  the  tissues.  It  was  interesting  to  compare  the 
presence  of  lymphocytes  in  the  cerebrospinal  fiuid  and 
blood  with  the  presence  of  the  same  type  of  cells  in  the 
tissues,  lymphocytes  in  the  fiuids  being  chiefiy  found  in 
certain  classes  of  cases,  as  syphilis  or  tuberculosis,  while 
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polynuclear  cells  indicate  acute  infections.  Whether  this 
coincided  with  what  could  be  demonstrated  with  sections, 
or  how  far  it  occurred  with  types  of  leucocytosis  in  gen- 
eral, Dr.  Noyes  did  not  know.  The  diagnosis  of  meningo- 
encephalitis though  rather  difficult,  could  be  made  by  ex- 
cluding the  more  common  general  and  local  lesions  of 
the  brain.  It  was  sometimes  found  at  autopsy  where 
other  diagnoses  had  been  made. 

In  regard  to  Dr.  Schlapp's  second  case,  Dr.  Noyes 
said  it  was  extremely  interesting  because  so  many  of 
those  transient  cord  conditions  are  met  with  in  cases 
where  paralyses  have  come  and  disappeared,  and  one  can 
only  infer  that  some  vascular  lesions  have  occurred. 
Possibly  the  vessels  may  have  been  obliterated  but  the 
changes  may  not  have  gone  so  far  as  the  cases  Dr. 
Schlapp  had  shown.  Probably  lesions  of  this  type  occur 
more  frequently  than  is  supposed. 

Dr.  Schultze  said  the  cases  were  also  interesting 
from  a  medico-legal  standpoint.  As  far  as  his  own  expe- 
rience went  he  thought  the  occurrence  of  a  true  hemor- 
rhagic type  inflammation  rare.  The  cases  which  Dr. 
Schlapp  had  described  might  readily  be  mistaken  for 
cases  of  trauma  unless  that  condition  were  kept  in  mind. 
It  was  possible  for  an  inflammation  of  the  pia  and  the 
brain  or  cord,  or  for  a  thrombosis  of  the  longitudinal 
sinus,  to  produce  a  condition  which  might  be  mistaken 
for  laceration  of  tissue  with  subsequent  hemorrhage. 

Dr.  Schlapp  said  that  he  considered  the  remarks 
made  by  Dr.  Noyes  as  important  as  to  lumbar  puncture 
in  the  second  case.  In  the  first  case  he  thought  diag- 
nosis would  have  been  made  before  if  the  physician  had 
taken  the  mother's  report.  She  said  the  child  developed 
convulsions  on  one  side,  then  on  both.  The  child  had 
edema   of  the  tissues  of  the  frontal   bone  over   the   eyes 
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and  eyelids.  This,  he  thought,  would  have  lead  the  phy- 
sician to  think  of  thrombus  of  the  longitudinal  sinus  at 
once.  If  the  eyes  had  been  examined  a  protusion  of  the 
central  vessels  of  the  eyes  would  have  been  observed. 


TERATOMA  OF  THE  BROAD  LIGAMENT. 

FERDINAND   M.   JEFFRIES,    M.D. 

Dr.  Jeffries  said,  in  presenting  a  teratoma  of  the 
broad  ligament,  that  he  thought  the  specimen  of  more 
than  usual  interest.  He  thought  it  unique  in  character. 
It  was  taken  from  a  girl  of  seventeen — a  virgin.  The 
history  dated  merely  two  days  previous  to  the  operation, 
although  since  the  operation  when  the  growth  was  re- 
moved, the  surgeon  had  gleaned  the  fact  that  the  girl 
had  been  troubled  for  some  time  with  constipation  and 
that  she  was  very  easily  fatigued,  and  on  some  occasions 
suffered  considerable  pain  which  was  supposed  to  be  in 
some  way  connected  with  the  constipation. 

Two  days  previous  to  the  operation  the  girl  con- 
sulted her  family  physician,  but  it  was  merely  for  consti- 
pation. He  gave  her  some  laxative.  Next  day  he  called, 
and  found  the  patient  in  distress  \vith  no  action  of  the 
bowels,  and  upon  examination  found  an  enlargement  of 
the  left  inp^uinal  reo-ion,  which  he  had  not  seen  at  the 
first  examination.  He  did  some  manipulation  and  in- 
creased the  laxative  dose.  The  next  day  he  was  called 
in  great  haste  and  told  that  quite  an  enlargement  was 
noticeable  in  the  left  inpuinal  region.  Then  he  called  in 
a  surgeon.  There  had  been,  up  to  that  time,  no  action 
of  the  bowels.  The  surgeon  was  at  a  loss  to  know  what 
it  was,  but  there  had  been  a  state   of  collapse   and  tem- 
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perature  previous  to  his  arrival.  The  surgeon  advised 
operation,  and  he  went  in  through  the  cul  de  sac.  As 
soon  as  he  made  an  incision  he  found  a  hematoma.  He 
got  rid  of  the  clot  of  blood  and  in  his  search  found  what 
appeared  to  be  membrane,  and  made  up  his  mind 
that  there  was  pus.  He  made  an  incision  through 
the  membrane,  but  instead  of  pus  coming,  there  was 
a  sero-sanguinous  fluid  containing  a  lot  of  fat,  partially 
saponified  or  emulsified.  He  traced  this  along  and 
came  to  the  growth  shown  by  the  speaker.  Although 
found  in  the  left  inguinal  region,  it  was  attached  to  the 
right  broad  ligament.  The  surgeon  took  the  entire 
growth  out  through  the  cul  de  sac  of  Douglas.  It  was  a 
cyst  about  the  size  of  a  child's  head. 

It  was  a  body  covered  with  skin,  having  peculiar  toe- 
like enlargements,  some  large,  others  small.  There  was 
floating  with  the  fat  a  quantity  of  hair. 

The  cyst  contained  bone  and  cartilage,  the  one  de- 
scribed as  toe-like  is  a  picture  of  the  tarsus  bone.  Some 
of  these  bones  were  harder  and  less  cartilaginous  than 
others.      No  histological  examination  had  been  made. 

Dr.  Jeffries  also  showed  a  cast  of  the  bronchial  tubes, 
a  regular  tree  from  a  case  of  plastic  bronchitis,  more 
often  seen  in  pictures  than  in  reality. 

He  also  showed  a  sample  of  urine  of  unusual  inter- 
est. It  had  been  put  under  the  microscope.  It  was 
urine  filled  with  ameba.  At  first  it  was  thouofht  that 
they  might  be  due  to  water  used  to  wash  the  bottle  in 
which  the  urine  was  placed,  or  perhaps  the  centrifuge  or 
pipette.  In  this  urine  in  every  field,  the  speaker  had 
seen  with  the  one-sixth  objective  contained  seven  or 
eight  ameba;,  some  exceedingly  large,  one  or  two  half 
filling  the  diameter  of  the  one-sixth  objective. 

The  patient  was  a  young  man,  about  thirty-five  years 
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of  age,  who  had  measles.  He  had  a  stricture  and  his 
urine  contained  pus,  and  apparently  had  done  so  for  a 
considerable  period  of  time  previous  to  the  present  at- 
tack of  measles. 

The  sample  was  presented  for  enlightenment.  It 
was  conceivable  that  there  might,  in  some  cases  of  dys- 
entery, be  new  channels  opened  up  from  the  bladder 
and  amebae  coli  migrht  enter,  but  he  thouo-ht  these  were 
proteus  ameba — perhaps  there  was  no  difference  except 
in  the  locality  where  found.  These  ameba  did  not  seem 
to  contain  blood  cells.  He  was  not  prepared  to  state 
what  bodies  were  contained.  Dr.  Jeffries  had  that  day 
been  able  to  find  ameba  in  a  case  of  amebic  dysentery 
where  he  could  show  blood  corpuscles.  These  did  not 
look  like  chlorophile  bearing  bodies. 

Discussio7i. 

Dr.  Larkix  asked  Dr.  Jeffries,  in  regard  to  the 
specimen  of  urine,  if  he  had  examined  the  ameba  when 
warm;  and  also  if  he  had  noticed  the  peculiar  actions  of 
the  ameba  one  is  liable  to  get  in  warm  urine. 

Dr.  Jeffries  replied  that  he  got  the  urine  fresh  and 
examined  it  in  half  an  hour  after  it  was  passed.  He  had 
noted  motility  and  all. 

Dr.  Field  asked  what  was  the  nationality  of  the 
patient  and  whether  Dr.  Jeffries  had  at  any  time  found 
red  blood  cells  in  the  ameba. 

Dr.  Jeffries  replied  that  the  man  was  an  American 
and  had  never  been  out  of  this  country.  He  had  not  at 
any  time  found  red  blood  cells  in  the  ameba. 
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THE    BACTERIOLOGY    OF    THE    BLOOD    IN 

TYPHOID  FEVER;    A  REPORT  ON    SIXTY 

CASES,   AND  A  STATISTICAL  STUDY. 

WARREN  COLEMAN,  M.I).,  AND  B.  H.  BUXTON,  M.D. 

The  authors  made  bacteriological  examinations  of 
the  blood  in  sixty  cases  of  typhoid  fever  in  Bellevue 
Hospital,  and  have  collected  five  hundred  and  forty-four 
similar  cases  from  the  literature,  giving  a  total  of  six 
hundred  and  four  cases.  Their  practice  was  to  distribute 
ten  c.c.  of  blood  taken  from  one  of  the  large  veins  at  the 
elbow,  into  four  flasks  each  containing  one  hundred  c.c, 
of  broth  and  to  incubate  at  37°  C.  When  the  cultures 
were  positive  they  tested  the  bacilli  in  glucose  gelatine, 
litmus  milk,  neutral  red  agar,  and  other  differentiating 
media.  They  were  also  tested  for  their  agglutinating 
properties  in  an  active  serum.  A  reaction  at  1:100  was 
considered  sufficient  for  diagnostic  purposes. 

Believing  that  paratyphoid  infections  should  be  con- 
sidered clinically  as  cases  of  typhoid  fever,  they  have  in- 
cluded in  their  totals  the  twenty-three  cases  of  so-called 
paratyphoid  fever  in  which  bacilli  have  been  found  in 
the  blood. 

Seventy-five  per  cent,  of  the  six  hundred  and  four 
cases  showed  the  presence  of  bacilli  in  the  blood  at  some 
stage  of  the  disease  and  the  authors  felt  inclined  to  re- 
gard even  this  as  somewhat  lower  than  may  be  expected 
in  future  investigations,  since  the  most  recent  records, 
those  of  Busquet  and  of  Courmont  and  Tesien,  show 
that  with  the  most  improved  methods  the  bacilli  are 
practically  uniformly  present  in  the  first  three  weeks  of 
the  disease. 

Analyzed  by  the  week  in  which  the  examination  was 
•made  it  was  found  that: — 
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1. — Of  eig^hty-liYe  cases  in  the  first  iveek  positive  re- 
sults were  obtained  in  seventy-nine  or  93%. 

2. — Of  one  hundred  and  ninety-eight  cases  in  the 
second  week  positive  results  were  obtained  in  one  hun- 
dred and  fifty-one  or  l'o%. 

3. — Of  one  hundred  and  fifteen  cases  in  the  third 
week,  positive  results  were  obtained  in  sixty-five  or  56%. 

4. — Of  fifty-five  cases  in  the  fourth  zueek,  positive 
results  were  obtained  in  eighteen  or  32.7%. 

The  striking  fact  brought  out  by  this  analysis  was 
the  large  percentage  of  positive  results  obtained  in  the 
first  week  of  typhoid  fever  with  the  steady  decline  there- 
after. F'rom  this  it  appears  that  the  earliest  and  princi- 
pal seat  of  infection  in  typhoid  fever  is  the  blood.  The 
authors  believe  that  the  bacillus  disappears  from  the 
blood  about  the  end  of  the  third  week  in  the  ordinary 
case  of  typhoid  fever,  and  that  its  failure  to  disappear  at 
this  time  means  the  prolongation  of  the  clinical  course 
of  the  disease. 

Twenty-one  cases  were  examined  during  a  relapse, 
and  the  bacillus  was  found  in  all  but  three  of  them. 

Ten  per  cent,  of  the  six  hundred  and  four  cases  pre- 
sented the  bacillus  in  the  blood  before  the  Widal  reaction 
could  be  obtained.  The  Widal  reaction  is  often  delayed 
to  the  twentieth  to  the  thirtieth  day;  but  in  one  of  their 
cases  did  not  appear  until  the  seventy-first  day;  hence  it 
was  felt  that  the  absense  of  this  reaction  by  no  means 
justifies  the  diagnosis  of  paratyphoid  infection. 

Two  of  the  authors'  cases  gave  the  bacillus  coli  com- 
munis in  pure  culture  in  the  blood.  Both  cases  were 
mild  and  the  question  was  raised  whether  the  colon  bacil- 
lus might  cause  a  primary  systemic  infection. 
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Discussion. 

Dr.  Oilman  Thompson  said  he  thoiioht  Dr.  Cole- 
man  and  Dr.  Buxton  were  to  be  cong^ratulated  for  the 
work  they  done  on  this  timely  subject.  Upon  the  prac- 
tical side  of  the  results,  he  wanted  to  say  a  word.  An 
absolutely  accurate  test  would  be  of  great  value  in  an 
early  diagnosis  of  typhoid  fever,  and  also  in  those  cases 
in  which  one  may  be  in  doubt  later  in  the  disease  as  be- 
tween the  existence  of  typhoid  fever  and  some  of  the 
conditions  for  which  it  is  occasionally  mistaken,  like  an 
obscure  case  of  malignant  endocarditis,  in  regard  to  the 
bacteriological  examination  being  of  use  in  very  early 
diagnosis,  he  asked  Dr.  Coleman  how  soon  he  could  guar- 
antee a  positive  result,  if  such  existed,  after  obtaining  a 
specimen  of  the  blood. 

Dr.   Coleman  replied  in  about  three  days. 

Dr.  Thompson  said  that  that  reduced  the  value  of  the 
result  for  early  diagnosis.  If  the  specimen  were  obtained 
on  the  fourth  day,  and  three  or  four  more  days  elapsed 
before  results  were  obtained,  the  test  did  not  improve  on 
the  Widal  reaction  which  was  often  apparent  by  the  end 
of  the  first  week,  or  upon  the  appearance  of  eruption,  etc. 
In  that  respect  he  thought  tlie  test  a  disappointment  as 
an  early  one  to  be  used  as  a  help  in  the  matter  of  diag- 
nosis at  the  bedside. 

The  speaker  had,  however,  had  a  number  of  cases 
examined  at  the  Presbyterian  Hospital,  positively  demon- 
strating the  presence  of  bacilli  before  the  Widal  reaction 
was  obtained.  The  Widal  reaction  had  been  behaving 
in  a  peculiar  way.  When  the  test  was  first  used  in  the 
city,  the  speaker  was  interested  in  collecting  data.  He 
gathered  data  from  other  clinicians  to  the  number  of  five 
hundred  cases.      In  98%  of  these  cases  the   Widal   reac- 
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tion  was  found  during  the  active  course  of  the  disease, 
a  large  percentage  being  at  the  end  of  the  first  week. 
With  recent  tests  the  reaction  was  absent  in  many  cases 
typical,  clinically,  of  typhoid  fever,  which  tests  are  not 
returned  as  positive  either  from  the  Health  Board  or  spe- 
cially trained  observers  in  the  laboratory  even  after  three 
or  four  weeks,  or  perhaps  when  the  patients  are  in  conva- 
lescence or  relapse.  The  technic  of  the  Widal  test  had 
improved  and  examiners  were  reluctant  to  report  a  posi- 
tive reaction  until  it  was  obtainable  with  a  much  greater 
degree  of  dilution  than  that  at  first  employed.  Dr. 
Thompson  believed  that  bacteriological  reaction  of  the 
blood  could  yet  be  made  more  satisfactory,  and  used,  as 
an  earlier  test  then  the  Widal  reaction. 

The  reference  of  Dr.  Coleman  to  the  new  aspect  in 
which  typhoid  fever  is  regarded;  that  is,  as  a  blood  toxe- 
mia, was  very  interesting,  for  it  afforded  an  explanation 
of  certain  phenomena  of  the  disease,  particularly  such 
complications  as  involved  the  gall-bladder,  periostitis  of 
the  rib,  phlebitis,  etc. 

In  regard  to  the  paratyphoid  germ,  demonstration 
of  its  presence  in  the  blood  was  not  as  yet  of  any  real 
clinical  value  in  distinguishing  the  varieties  of  typhoid 
fever  at  the  bedside.  Paratyphoid  had  been  reported  to 
him  by  bacteriologists,  when  he  had  been  entirely  uncon- 
scious from  the  clinical  standpoint  that  he  was  dealing 
with  anything  but  ordinary  typhoid  fever.  The  bacilli  of 
the  ordinary  typhoid  had  been  found  in  mild  and  severe 
cases,  and  so  it  seemed  in  regard  to  paratyphoid  bacilli. 
Five  cases  of  apparent  typhoid  infection  had  been 
brought  to  the  Presbyterian  Hospital  from  a  tenement 
house.  They  were  thoroughly  investigated  by  the 
Health  Board  from  an  etiological  standpoint;  and  one 
which  came  to  autopsy  appeared  to  be  typhoid  fever,  but 
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paratyphoid  was  reported  in  two  or  three  of  the  cases. 
These  cases  did  not  present  any  clinical  peculiarities. 
This  recalls  the  difficulty  in  differentiating  degrees  of 
malignancy  in  types  of  diphtheria  and  tuberculosis  germs. 
The  typhoid  bacteriology  is  interesting  in  connection 
with  the  study  of  the  natural  history,  in  general,  of  these 
germs.  Dr.  Coleman  had  emphasized  the  futility  of  the 
use  of  intestinal  antiseptics  in  typhoid  fever.  The 
speaker  thought  the  discovery  of  these  bacteriological 
tests  ought  to  put  a  final  quietus  on  the  attempts  to  treat 
typhoid  fever  with  intestinal  antiseptics  alone.  No  bet- 
ter proof  of  this  was  needed  than  that  brought  out  by 
such  research  as  that  under  discussion. 

Dr.  Nokris  asked  how  many  cases  of  typhoid  fever 
Dr.  Coleman  had  found  in  which  he  could  not  obtain  the 
Widal  reaction,  and  in  how  many  cases  he  found  concur- 
rent infection  with  typhoid. 

It  was  rather  hard  to  draw  conclusions  from  broth 
cultures  because  in  that  medium  at  no  time  could  the 
original  number  of  bacilli  found  in  the  blood  be  esti- 
mated. It  was  a  favorable  medium  for  the  isolation  of 
typhoid  bacilli,  however. 

Dr.  F"ieli)  said  that  he  objected  to  their  considering 
a  disease  as  a  septicemia  because  micro-organisms  were 
found  in  the  blood.  Dr.  Libman  had  shown  that  numer- 
ous surgical  cases  suffering  from  localized  staphylococcus 
aureus  infections  showed  many  staphylococci  in  the  blood. 
He  thought  that  they  were  absorbed  from  the  point  of 
infection  and  that  they  did  not  increase  or  multiply  in 
the  blood  stream.  In  typhoid  fever,  he  said,  there  were 
a  great  number  of  typhoid  bacilli  in  the  intestine  and  it 
was  perfectly  conceivable  that  these  organisms  could  find 
their   way   into   the   blood   stream   by  way  of  the  lactals, 
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especially  when  there  was  food  undergoing  digestion. 
Where  the  number  of  typhoid  bacilli  per  c.c.  had  been 
determined  they  had  always  been  found  to  be  few.  In 
those  cases  of  typhoid  fever  which  have  been  called 
typhoid  septicemia,  the  bacilli  were  present  in  large- 
numbers  per  c.c.  and  the  clinical  picture  was  entirely  dif- 
ferent. The  speaker  did  not  think  it  proper,  therefore, 
to  term  the  disease  as  ordinarily  seen,  a  septicemia  be- 
cause a  few  bacteris  were  found  constantly  or  in  a  large 
proportion  of  the  cases  in  the  blood  stream.  He  did  not 
think  that  it  was  in  the  blood  stream  that  they  prolifer- 
ated and  caused  that  profound  toxemia  seen  in  this, 
condition. 

Dr.  Lib.man  said  that  he  agreed  with  Dr.  Field  that 
typhoid  fever  should  not  be  considered  as  a  general  dis- 
ease simply  because  some  bacilli  were  found  in  the  blood. 
It  was  different  with  cases  in  which  there  was  no  local 
lesions.  To  illustrate  the  point  that  bacteria  might  be 
in  the  blood,  even  in  large  numbers,  without  setting  up. 
any  secondary  foci  or  seeming  to  make  much  trouble,  he 
referred  to  a  case  of  osteomyelitis  of  the  humerus  which, 
he  had  recently  seen.  The  pus  from  the  bone  contained 
the  staphylococcus  aureus  in  pure  culture  and  by  means 
of  a  blood  culture  it  was  demonstrated  that  there  were 
five  hundred  colonies  of  the  staphylococcus  aureus  ta 
each  c.c.  of  blood.  After  the  focus  in  the  bone  was 
opened  up  the  temperature  dropped  considerably  and 
four  days  after  the  operation  the  blood  was  found  sterile 
and  the  patient  recovered. 

Dr.  Libman  also  thought  that  it  was  hardly  conceiv- 
able that  the  symptoms  of  typhoid  fever,  as  a  rule,  were 
due  to  the  presence  of  the  bacteria  in  the  blood  because 
so  few  of  them  were  usually  found.  He  believed  that  it 
might  be  possible  to  obtain  results  earlier  if  inoculations 
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were  made  from  the  flasks  containinor  the  blood  even  be- 
fore  any  turbidity  developed  from  the  growth  of  bacteria. 

With  the  Widal  reaction  his  results  had  differed 
from  those  of  Dr.  Thompson.  The  results  had  been 
better  than  those  in  previous  years.  During  September, 
October  and  November,  every  case  of  typhoid  had  given 
a  positive  Widal  reaction  within  three  or  four  days  after 
admission. 

He  believed  that  the  finding  of  the  typhoid  bacillus 
was  of  importance  in  establishing  the  etiology  of  other- 
wise obscure  conditions.  There  had  been  admitted  into 
the  service  of  Dr.  Rudisch,  at  the  Mt.  Sinai  Hospital,  a 
patient  suffering  for  twenty-four  hours  from  symptoms 
apparently  due  to  intestinal  perforation.  On  operation 
a  localized  pus  sac  was  found,  a  culture  from  which 
showed  staphylococcus  aureus  only.  The  were  no  typhoid 
bacilli  in  the  urine  or  stools,  but  the  blood,  two  days  after 
admission,  was  proven  by  culture  to  contain  typhoid 
bacilli.  The  Widal  reaction  became  positive  about  a 
week  later.  In  that  case  the  diao^nosis  would  not  have 
been  definitely  established  so  early  without  the  blood 
culture. 

Dr.  Coleman  said  that  only  one  or  two  of  the 
authors  consulted  made  mention  of  mixed  infections  in 
typhoid  fever.  In  a  few  cases  Busquet  had  found  other 
organisms  than  the  typhoid  bacillus;  e.  g.,  streptococci, 
staphylococci,  and  pneumococci. 

Dr.  Buxton  said  he  had  found  no  evidence  of  mixed 
infections  in  the  cultures. 

Dr.  Coleman  agreed  with  Dr.  Field  that  typhoid 
septicemia  was  not  a  good  term,  and  said  that  they  had 
used  it  only  to  emphasize  the  fact  that  typhoid  fever  was 
not  an  intestinal  disease,  susceptible  of  modification  by 
means  of  intestinal  antiseptics. 


ir 

DEMONSTRATION  OF  COAGULUM   PRODUC- 
TION BY  GROWTH  OF  BACTERIA  IN 
SUGAR  MEDIA. 

E.     LIBMAN,     M.D. 

In  a  paper  published  several  years  ago  on  the  fea- 
tures of  the  growth  of  bacteria  in  media  containing  both 
sugars  and  serum,  I  mentioned  that  I  had  occasionally 
seen  coagulum  production  in  such  media  and  suggested 
that  the  phenomenon  might  become  of  some  importance 
in  explaining  the  occurrence  of  some  cases  of  thrombosis 
in  infections,  especially  in  diabetes. 

Since  that  time  Dr.  Flexner  had  brought  up  the 
question  of  the  agglutination  of  red  blood-cells  as  a 
cause  of  thrombosis. 

The  flask  which  I  present  contains  streptococci  grow- 
ing in  a  medium  containing  yi%  glucose-bouillon  two 
parts  and  serum  one  part.  In  it  can  be  very  nicely  seen 
the  very  extensiv^e  coagulation  and  at  the  bottom  of  the 
flask  marked  agglutination  of  the  erythrocytes.  Central 
flasks  containing  no  cocci  showed  no  changes  after  sev- 
eral days. 


SOME   PECULIAR  CHANGES  IN    THE    FLUID 
OF  A  PLEURAL  EFFUSION. 

E.     LIBMAN,     M.D. 

This  fluid  when  first  obtained  by  aspiration  of  a 
chest  in  a  case  of  pneumonia  was  light  yellowish  in  color 
and  very  slightly  turbid.  Microscopically  it  contained 
very  few  pus  cells  and  some  pneumococci.  On  standing 
in  the  thermostat  twenty-four  hours  a  precipitate  began 
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to  form  in  the  tube  and  the  fluid  turned  greenish  in  color. 
After  forty-eight  hours  the  fluid  was  decidedly  green,  no 
longer  transparent  and  there  was  a  heavy  clumpy  deposit 
at  the  bottom  of  the  tube.  Without  a  microscopic  exam- 
ination one  would  have  believed  that  the  fluid  came  from 
a  case  of  empyema. 

The  specimen  is  shown  merely  to  indicate  that  cer- 
tain appearances  which  we  see  in  some  exudates  can  de- 
velop as  a  result  of  bacterial  growth  outside  of  the  body. 

It  has  been  observed  that  certain  streptococci  can 
produce  a  greenish  color  in  media  which  contain  a  de- 
cided amount  of  blood  and  we  occasionally  see  fluid  ob- 
tained from  the  cerebrospinal  canal  turn  slightly  green 
after  standing  a  few  days,  but  the  marked  change  which 
I  have  described  from  a  practically  clear  fluid  to  a  fluid 
resembling  closely  an  empyema  fluid,  has,  I  think,  not 
been  noted. 


PERIOD    OF    THE     GREATEST     ACCUMULA- 
TION OF  TETANUS  TOXIN   IN 
BROTH  CULTURES. 

CYRUS    W.     FIELD,     M.D. 

Dr.  Field  read  a  paper  on  his  experiments  on  this 
subject.  In  preparing  toxin  for  the  purpose  of  immuniz- 
ing horses  to  tetanus,  he  said  that  it  was  important  to 
obtain  as  strong  a  toxin  as  possible,  as  there  was  then 
less  volume  of  bouillon  to  inject.  In  preparing  toxin  for 
this  purpose  at  the  Research  Laboratory  of  the  Depart- 
ment of  Health,  it  was  the  custom  to  grow  the  organism 
for  nine  or  ten  days  in  flasks  holding  about  two  liters  of 
bouillon  which  had  twelve  c.c.  of  normal  NaOH  solution 
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added  to  it  after  having  been  made  neutral  to  litmus. 
The  bouillon  was  covered  with  a  thick  layer  of  paraffine 
about  one-half  to  three-quarters  of  an  inch  thick.  This 
sealed  it  off  and  gave  a  practically  anaerobic  condition. 
For  every  liter  of  bouillon  about  twenty  c.c.  of  an  old 
tetanus  bouillon  culture  was  added  before  the  paraffine 
had  hardened.  The  strength  of  this  routine  toxin  was 
found  to  vary  greatly,  one  week  a  one-thousandth  of  a 
c.c.  being  the  minimum  lethal  dose;  perhaps  the  next  a 
fiftieth  or  even  a  tenth.  Thinking  that  perhaps  it  was 
the  length  of  time  for  which  the  culture  was  grown, 
Dr.  Field  was  determined  to  take  a  sample  of  toxin  from 
the  flask  each  day  and  test  its  toxicity.  For  this  pur- 
pose, alboline,  which  is  a  liquid  parafiine,  was  used 
instead  of  paraffine  to  seal  off  the  media.  This  permit- 
ted the  introciuction  of  a  pipette  and  the  drawing  off  of 
any  amount  of  culture  without  disturbing  its  anaerobic 
condition.  A  sample  of  the  culture  was  removed  each 
day  at  the  same  hour,  a  portion  being  titrated  to  deter- 
mine the  degree  of  acidity  and  the  rest  passed  through  a 
Berkefeld  filter;  a  portion  of  this  filtrate  was  also  titrated 
and  the  rest  was  used  to  make  up  the  various  dilutions 
for  injection.  Tetanus  toxin  is  such  an  unstable  com- 
pound that  one  has  to  determine  its  minimum  lethal  dose 
by  making  all  the  possible  dilutions  and  injecting  them 
at  the  same  time,  as  the  following  instance  will  show. 
Having  filtered  two  liters  of  a  culture,  Dr.  Field  tested  it 
and  found  that  its  minimum  lethal  dose  at  that  time  was 
Toir  of  a  c.c.  The  next  day,  it  being  needed  for  pur- 
poses of  immunization,  it  was  again  tested  before  being 
sent  to  the  veterinarian,  and  at  this  time  the  minimum 
lethal  dose  was  sV  of  a  c.c.  The  titration  in  all  this 
work  was  done  with  a  twentieth  normal  NaOH  solution, 
phenolphthalein   being   the   indicator.       The   method    of 
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determining-  tlie  minimum  lethal  dose  was  as  follows: 
The  filtered  bouillon  was  added  to  the  sterile  water  in 
various  dilutions,  for  instance,  on  the  first  day  five  dilu- 
tions were  made  up,  one  c.c.  of  each  containing  respect- 
ively lu,  3^5,  sV,  10  0,  and  ^io  of  a  c.c.  of  the  bouillon  cul- 
ture. One  c.c.  of  a  dilution  was  injected  into  the  muscles 
of  the  hind  leg  of  a  three  hundred  gram  guinea-pig. 
If  the  pig  died  in  four  days  with  symptoms  of  tetanus 
poisoning  he  was  considered  to  have  received  a  fatal 
dose  of  toxin,  so  that  the  pig  dying  from  the  effect  of  the 
highest  dilution  was  considered  to  indicate  the  minimal 
lethal  dose  of  that  toxin.  As  will  be  seen  it  required 
a  large  number  of  guinea-pigs  to  carry  out  the  testing 
of  a  culture  in  this  manner. 

The  acidity  of  the  unfiltered  sample  was  always 
much  higher  than  that  which  had  been  drawn  through 
the  Berkefeld  filter.  Dr.  Field's  explanation  for  this  being 
that  the  bouillon  which  had  not  been  filtered  contained  a 
great  amount  of  sulphureted  hydrogen  which  is  one  of 
the  gases  formed  by  the  tetanus  bacillus  in  its  growth. 
This  gas  is  acid  in  its  reaction.  When  the  bouillon  was 
drawn  through  the  Berkefeld  filter  it  entered  a  vessel 
from  which  most  of  the  air  had  been  exhausted,  and 
therefore  any  gases  which  might  be  held  in  solution  were 
rapidly  drawn  out  of  the  bouillon.  When  this  gas  is  sul- 
phureted hydrogen,  giving  the  bouillon  an  acid,  reaction, 
there  is  naturally  a  great  lessening  in  the  degree  of  the 
acidity  after  it  had  passed  out.  To  determine  whether 
or  not  this  explanation  would  hold,  Dr.  Field  took  some 
water  which  contained  large  quantities  of  sulphureted 
hydrogen  and  determined  its  degree  of  acidity.  It  was 
found  to  require  three  c.c.  of  a  twentieth  normal  NaOH 
solution  to  neutralize  it.  This  was  passed  through  a 
Berkefeld  filter  into  a  vessel   in  which   the   air   had  been 
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exhausted,  and  was  allowed  to  remain  there  five  minutes. 
It  was  again  withdrawn  and  its  acidity  determined.  This 
time  only  2.2  c.c.  of  the  same  solution  were  required  to 
neutralize  it.  Tetanus  toxin  remained  in  a  vacuum  much 
longer,  as  a  rule,  than  five  minutes,  so  it  would  seem  that 
the  high  acidity  in  the  unfiltered  sample  was  due  to  the 
bouillon  containing  a  large  quantity  of  sulphureted  hy- 
drogen in  solution. 

Dr.  Field's  conclusions  drawn  from  this  work,  were 
as  follows: 

1st. — On  the  average  the  best  results  will  be  obtained 
if  the  culture  be  grown  only  six  or  seven  days  in  the  in- 
cubator and  after  filtration  be  kept  in  the  ice  box. 

2nd. — No  toxin  should  be  -  used  after  fourteen  days 
have  elapsed  from  the  date  of  inoculation. 

3rd. — As  a  rule,  the  degree  of  acidity  of  the  unfil- 
tered bouillon  varies  directly  as  the  amount  of  toxin 
formed,  but  sufiicient  work  has  not  been  done  to  permit 
any  definite  statements. 

Dr.  Field  said  that  at  some  future  time  he  intended 
to  test  the  effect  of  the  toxin  before  filtration  to  see  if  it 
too  was  affected  in  any  manner  by  the  vacuum  and  also 
to  test  the  power  of  an  old  reduced  toxin  to  neutralize 
tetanus  toxin. 


CALCIFIED    THROMBUS   OF   THE    INFERIOR 
VENA  CAVA. 

GEORCJE    I*.     BI(;(;S,     M.D. 

Dr.  Biggs  presented  a  specimen.  He  said  the  pa- 
tient from  whom  the  specimen  was  obtained  was  uncon- 
scious when  admitted  to  the  Hospital,  and  died  three 
days  later  without  giving  any   history.      He   was   a   well- 
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nourished  man,  an  engineer,  aged  sixty-one  years,  a  na- 
tive of  the  United  States. 

At  post-mortem  the  immediate  cause  of  death  was 
found  to  be  fracture  of  the  skull  with  extensive  cerebral 
laceration.  The  vessels  at  the  base  of  the  brain  were 
very  sclerotic.  Fibrous  puritic  adhesions  were  numerous. 
Left  ventricle  of  the  heart  hypertrophied.  Valves  normal 
in  structure;  but  there  was  relative  aortic  insufficiency. 
The  entire  arch  of  the  aorta  was  uniformly  dilated  to  a 
diameter  of  about  five  cm.  and  its  wall  very  much  thick- 
ened, measurincr  six  to  ten  mm.  The  enlarcred  arch  made 
moderate  pressure  on  the  right  auricle,  superior  vena 
cava,  trachea,  and  pulmonary  artery.  Sclerotic  changes 
were  marked  throughout  the  aorta  and  there  were 
numerous  areas  of  calcification. 

Spleen  was  normal  in  size  and  consistency,  but 
firmly  adherent  to  surrounding  organs.  Right  kidney 
larger  than  normal,  left  slightly  smaller  than  normal;  both 
presenting  similar  lesions  aside  from  variation  in  size; 
viz.:  moderate  chronic  nephritis  with  numerous  small 
cicatrices. 

Microscopic  examination  showed  moderate  amyloid 
degeneration  of  kidneys  and  spleen.  Liver  normal  in 
size  and  general  appearance  except  for  a  few  small  cica- 
trices. The  foregoing  lesions  are  mentioned  chiefly 
because  of  their  strikingly  syphilitic  nature. 

The  nature  of  the  specimen  demonstrated  by  the 
speaker  was  not  appreciated  until  after  its  removal  from 
the  body,  and  changes  in  the  circulation  could  not  be 
accurately  determined.  Distinct  enlargement  was,  how- 
ever, noted,  in  the  azygos,  iliac  and  renal  veins. 

The  inferior  vena  cava  from  its  beginning  up  to  the 
level  of  the  renal  veins  was  completely  occluded  consti- 
tuting a  hard,  absolutely  rigid  column   firmly  adherent  to 
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the  aorta.  The  diameter  of  the  vena  cava  is  one  and 
one-half  to  one  and  three-quarters  cm.  In  the  center  of 
it  is  a  small,  calcareous  rod-like  portion,  one-half  to  three- 
quarters  cm.  in  diameter,  extending  throughout.  The 
balance  of  the  structure  is  chiefly  fibrous  tissue,  all  traces 
of  the  thombus  having  been  replaced  thereb)\  One 
naturally  thinks  of  the  syphilitic  character  of  some  of  the 
other  organs  in  connection  with  the  etiology. 


CASE    OF    UNILATERAL   THROMBOSIS    OF 
CEREBRAL  VEINS. 

ge()R(;e   r.   biggs,   m.d. 

The  following  condensed  record  of  this  case  is  of 
interest,  partly  because  of  inability  to  harmonize  the 
symptoms  with  the  lesions.  The  patient  was  a  male, 
aged  twenty-seven,  a  native  of  Ireland,  single,  mattress 
maker.  He  gave  a  history  of  syphilis  four  years  ago. 
Moderate  drinker.  Two  weeks  ago  noticed  weakness 
and  anorexia.  Pain  in  right  axilla;  general  aching  pains. 
After  five  days  was  able  to  be  out.  One  week  before 
admission  had  a  severe  chill  followed  by  fever  and  pain 
on  right  side.  Cough  with  mucopurulent  expectoration, 
later  becominu-  blood-tinged.  Sig^ns  of  consolidation  in  the 
lower  part  of  the  right  upper  lobe  and  apparently  in  the  up- 
per part  of  the  right  lower  lobe.  On  the  third  day  after 
admission  lie  looked  septic  and  it  was  suspected  that  there 
might  be  some  pus  in  the  right  pleural  cavity.  A  needle 
was  inserted  with  negative  result.  Immediately  following 
this  aspiration,  the  patient  became  pale,  pulse  impercepti- 
ble, respiration  labored.  After  stimulation,  considerably 
improved.  On  the  same  day  there  is  an  entry  on  the 
chart  of  slight  nystagmus  of  the  left  eye.       At  five-thirty 
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of  the  same  day,  the  nurse  reported  a  right-sided  convul- 
sion lasting  about  two  minutes.  On  the  following  day 
(the  fourth  day  after  entrance  to  the  hospital),  another 
slight  right-sided  convulsion,  lasting  about  half  a  minute. 

On  the  fourth  day  of  the  man's  stay  in  the  hospital, 
it  was  recorded  that  since  the  previous  afternoon  the  pa- 
tient had  been  unable  to  move  the  right  arm  or  the  right 
leg,  or  left  side  of  the  face.  The  right  arm  and  leg  were 
rigid.  Knee-jerk  seemed  more  active  on  the  right  than 
on  the  left  side.  Patient  semi-comatose.  On  the  morn- 
ing of  the  fourth  day,  it  was  impossible  to  make  the  pa- 
tient move  the  left  arm  or  the  left  leg;  the  right  side  of 
the  face  was  movable. 

On  the  fifth  day,  the  left  side  of  the  body  was  only 
slightly  rigid,  and  the  left  hand  responded  to  stimulation. 

On  the  sixth  day,  patient  moved  both  arms  on  irrita- 
tion. Pulse  weak,  respiration  labored.  Died  on  the 
seventh  day  after  admission,  two  weeks  after  definite 
chill  with  pneumonic  symptoms. 

Temperature,  104°  on  admission,  inclined  to  become 
lower,  reaching  as  low  as  KM)"  the  day  before  he  died; 
rising  the  night  before  death  to  104°.  Respiration  varied 
from  twenty-four  to  thirty-six.  Leucocytes,  13,800.  Em- 
bolism was  thought  the  probable  explanation  of  the  cere- 
bral symptoms. 

At  autopsy  numerous  old  adhesions  were  found  over 
the  liver,  also  pleuritic  adhesions  on  both  sides.  Heart 
normal,  except  that  the  aortic  cusps  presented  a  slightly 
roughened  appearance  suggesting  acute  endocarditis, 
although  the  lesion  was  not  marked,  also  a  nodular  area 
of  thickening  of  one  of  the  cusps,  three  mm.  in  diameter. 

After  the  pulmonary  vessels  of  the  right  lung  had 
been  opened  very  freely  with  scissors,  three  small  portions 
of  ante-mortem  thrombi  were  found.      Their  oricjin  could 
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not  be  determined  but  they  must  have  been  loosely  at- 
tached in  some  branch  of  the  pulmonary  artery  or  vein. 
No  other  thrombi  were  found  in  the  lungs.  There  was 
considerable  broncho-pneumonia  of  the  right  lung,  partic- 
ularly in  the  region  in  which  the  physical  signs  had  been 
heard,  an  also  fairly  extensive  chronic  interstitial  pneu- 
monitis of  the  right  lung.  A  small  area  of  obsolete  tu- 
berculosis was  found  in  the  right  apex.  In  the  kidneys 
there  was  parenchymatous  degeneration  with  a  few  hya- 
line casts  in  the  tubules  of  the  pyramids. 

The  most  noticeable  lesions  after  the  removal  of  cal- 
varium  and  dura  were  areas  of  diffuse  hemorrhaee  of  the 
pia  over  the  right  hemisphere,  adjacent  to  and  extending 
a  distance  of  about  four  cm.  from  the  great  longitudinal 
fissure.  There  was  no  clots  of  blood.  Veins  over  the 
right  hemisphere  were  distended  and  in  contrast  with 
those  over  the  left  hemisphere.  Convolutions  on  both 
sides  were  moderately  flattened. 

Having  in  mind  the  possibility  of  emboli  or  thrombi, 
at  the  base  of  the  brain,  very  thorough  search  was  made, 
the  vessels  being  carefully  watched  as  they  were  severed 
and  after  removal  of  the  brain  by  careful  dissection. 
There  was  absolutely  no  trace  of  thrombi  or  emboli. 
The  right  Sylvian  artery  did  not  appear  to  be  especially 
engorged  and  there  seemed  to  be  nothing  especially  no- 
ticeable about  the  arterial  supply  as  far  as  the  large  ves-. 
sels  on  the  right  side  of  the  brain  were  concerned.  On 
opening  the  longitudinal  fissure  a  parietal  thrombus  was 
seen  loosely  attached  to  the  right  wall.  It  was  three  cm.  in 
length  and  located  midway  between  the  anterior  and  pos- 
terior ends  of  the  sinus.  The  terminal  ends  of  the  right 
cerebral  veins  emptying  into  the  sinus  in  the  region  of 
thrombosis  contained  occluding  thrombi,  one  cm.  in, 
length.      Beyond  the  thrombi  the   veins   were   distended. 
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with  Huid  blood.  These  thrombi  corresponded  with 
areas  of  hemorrhage  noticed  in  the  pia.  Parietal  thrombi 
were  found  in  each  lateral  sinus,  also.  Apparently  nearly 
all.  of  the  right  hemisphere  above  the  level  of  the  roof  of 
the  lateral  ventricle  was  softened,  but  much  of  this  must 
have  been  the  result  of  pronounced  oedema  as  the  ap- 
pearance of  the  hardened  specimen  does  not  bear  out  the 
original  impression.  Softening  is  limited  to  the  regions 
of  hemorrhage,  most  of  which  correspond  with  hemor- 
rhages in  the  pia.  These  areas  of  cerebral  hemorrhage 
associated  with  evidences  of  softening'  have  a  curious  out- 
line, often  following  the  irregularities  of  the  cerebral  sur- 
face as  a  cortical  zone  three  to  seven  mm.  in  thickness. 
Depth  of  involvement  thus  depends  partly  upon  the  depth 
of  the  sulci.  These  areas  of  hemorrhage  are  entirely  in 
the  right  hemisphere,  chiefly  near  the  great  longitudinal 
fissure.  They  are  one  to  three  cm.  in  diameter,  and  the 
intervening  tissue  is  fairly  normal.  No  evidences  of 
such  lesions  are  seen  in  the  left  hemisphere. 

The  microscopic  appearances  of  the  cerebral  tissue 
are  very  confusing.  In  the  first  place  there  are  evi- 
dences of  a  probable  syphilitic  lesion  in  the  form  of  hya- 
line degeneration  of  some  of  the  vessels.  Then  there  are 
other  vessels  in  the  regions  of  softening  and  hemorrhage, 
which  are  occluded  with  thrombi,  some  of  them  fibrinous, 
some  rich  in  leucocytes.  In  some  instances  the  perivas- 
cular spaces  are  filled  and  the  surrounding  tissue  infiltra- 
ted with  small  round  cells;  in  other  instances  there  is  no 
infiltration  of  surrounding  tissue.  The  inflammatory  in- 
filtration is  a  marked  feature  in  many  parts  of  the  in- 
volved tissue.  Hemorrhages  are  very  numerous,  at  times 
very  closely  related  to  the  thrombosed  vessels  and  at 
other  times  hemorrhages  are  found  about  vessels  which 
show  no  distinct  lesion.      In    places,   chiefly   in   the  sulci, 
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the  pla  shows  slight  round  cell  infiltration  and  endothelial 
proliferation.  The  question  naturally  had  arisen  as  to 
the  correct  explanation  of  the  lesion.  Grossly,  the  only 
demonstrable  interference  with  circulation  was  in  the  cer- 
ebral veins  where  it  was  very  distinct  as  shown  b)-  the 
engorgement  of  the  veins  beyond  thrombi.  The  arteries, 
so  far  as  it  was  possible  to  trace  them  by  dissection,  did 
not  contain  thrombi  or  emboli,  and  none  have  been  found 
in  the  sections.  Dr.  Biggs  wished  very  much  to  have 
some  expression  of  opinion  as  to  the  sequence  of  events 
and  nature  of  the  lesion. 


LARGE  ANEURYSM  OF  THE  AORTA. 

FRANCIS    C.     WOOD,     M.D. 

Dr.  Wood  presented  a  specimen  of  aneurysm  of  the 
aorta.  He  said  that  as  a  rule  pathological  specimens 
were  not  interestinor  on  account  of  their  size;  but  he  had 
had  an  opportunity  of  removing  a  large  aneurysm  from  a 
patient  which  had  excit(^d  some  interest,  and  he  thought 
the  members  of  the  Society  might  like  to  see  the  extent 
to  which  such  a  growth  might  develop. 

It  had  been  removed  from  a  large  and  powerfully 
built  man,  about  forty  years  of  age,  who  had  entered 
St.  Luke's  Hospital  with  an  aneurysm  which  had  already 
eroded  one  of  the  ribs.  He  had  symptoms  of  aneu- 
rysm and  the  history  of  syphilis  which  so  often  goes  with 
it.  He  was  supposed  to  be  in  a  dangerous  condition,  so 
much  so  that  upon  asking  for  an  X-ray  picture  it  was  said 
that  the  man  was  moribund  and  could  not  have  the  pic- 
ture taken.  He  survived  this  moribund  condition,  how- 
ever, for  four  months,  and  was  a  comfortable,  cheery  mem- 
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ber  of  the  Hospital  wards.  As  the  aneurysm  grew  larger, 
it  did  not  seem  to  produce  much  discomfort.  At  the 
time  of  autopsy,  it  projected  forward  four  inches  from 
the  anterior  surface  of  the  right  chest.  It  seemed  as  if  it 
would  burst  at  any  moment.  It  had  eroded  the  border 
of  the  sternum  and  extended  to  the  axilla.  The  ribs 
were  eroded  from  the  first  to  the  seventh  and  were 
included  in  the  mass,  The  lung  was  laterally  compressed, 
and  the  pleural  cavity  contained  a  small  amount  of  blood 
where  the  aneurysmal  sac  had  leaked.  The  were  also 
small  hemorrhao^es  under  the  muscles  of  the  chest.  The 
heart  had  remained  comparatively  small  for  so  large  and 
powerful  a  man.  The  opening  of  the  aorta  into  the 
aneurysm  was  closed  by  a  clot.  The  patient  had  prac- 
tically undergone  a  spontaneous  cure,  as  very  little  blood 
could  be  obtained  from  the  aneurysmal  sac.  In  a  few 
weeks  he  mitrht  have  recovered. 


PRIMARY    EPITHELIOMA    OF   THE 
BRONCHUS, 

O,     H.     SCHULTZE,     M,D. 

Dr.  Schultze  presented  specimens  from  a  case  that  was 
diagnosed  clinically  by  Dr,  I,  Adler  as  Primary  Endothe- 
lioma of  the  Lung,  He  was  indebted  to  Dr.  Maurice 
Packard  who  treated  the  case  for  clinical  history,  Male, 
54  years,  single,  cigarmaker,  an  inveterate  smoker. 
Family  history  of  arterio-sclerosis,  no  evidence  of  tuber- 
culosis, syphilis  or  alcoholism. 

Two  years  ago  he  had  a  cough  which  although    alle- 
viated by  treatment  never  entirely  left  him.      There  were 
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no  night  sweats,  no  loss  of  flesh  or  strength,  no  haemo- 
ptysis at  this  time,  no  dyspntca.  The  cough  during  the 
last  two  years  gradually  became  worse  and  about  18 
months  ago  was  accompanied  with  profuse  mucous  expec- 
toration. Dyspnoea  became  very  troublesome  and  he 
now  suffered  from  pain  localized  in  anterior  right  side  of 
chest  and  increased  on  deep  breathing.  Sputum  was  ex- 
amined for  tubercle  bacilli  with  negative  result.  He  was 
sent  to  the  South  but  as  he  did  not  improve  he  returned. 
The  cough  became  more  distressing  and  on  many  occa- 
sions a  considerale  amount  of  blood,  as  much  as  a  cupful, 
was  brought  up.  Even  after  these  hemorrhages  he  did 
not  lose  weight,  nor  was  his  temperature  higher  than 
normal. 

There  was  flatness  on  percussion  over  upper  and  an- 
terior part  of  right  side  of  the  chest  and  the  veins  over 
this  region  were  prominent. 

Death  occurred  suddenly  with   profuse   hemoptysis. 

Autopsy.  The  right  pleural  sac  contained  about  one 
quart  of  blood  stained  serum.  The  anterior  surface  of 
the  right  upper  lobe  was  intimately  adherent  to  the  cos- 
tal pleura  which  was  removed  with  it.  Larynx,  trachea, 
bronchi,  lungs,  heart  and  vessels  were  removed  together. 
A  firm  tumor  8  cm.  by  5  cm.  involves  the  posterior  wall 
of  the  right  bronchus,  the  bifurcation  of  the  trachea,  and 
beginning  of  the  left  bronchus.  The  bronchi  especially 
the  right  are  partially  stenosed  and  ulcerated.  Immedi- 
ately below  this  mass  a  bronchial  lymph-node  about 
1.5  cm.  by  H  cm.  is  found  almost  completely  infiltrated 
with  new  growth.  The  growth  extends  along  the  bron- 
chi into  the  right  upper  lobe  to  its  anterior  and  internal 
surfaces  where  the  pleura  is  intimately  adherent  to  the 
pericardial  sac.  Dense  infiltration  of  the  growth  sur- 
rounds the  pulmonary  vein  and   artery  and    the   superior 
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vena  cava.  The  lumen  of  the  superior  vena  cava  and 
that  of  the  puhnonary  vein  present  mere  dimples  with 
radiating  longitudinal  folds  of  the  vessel  wall  when 
viewed  from  the  auricles.  The  lumen  of  the  right  pul- 
monary artery  is  narrowed  to  5  m.m.  Sections  of  the 
growth  throughout  the  lung  are  firm  with  the  exception 
of  areas  of  erosion  into  the  bronchi  evidently  the  source 
of  the  hemorrhage. 

The  middle  lobe  presents  firm  consolidation  of  yel- 
lowish-white color  and  flat  on  section.  There  are  scat- 
tered small  metastases  in  the  pleura  and  about  the  bron- 
chi of  the  right  lower  lobe  which  was  compressed  by  the 
fluid  in  the  pleura,  in  the  pleural  surface  of  the  diaphragm 
and  throughout  the  left  lung.  A  few  isolated  metastases 
up  to  5  m.m.  in  diameter  were  found  in  a  "horse-shoe" 
kidney. 

The  microscopical  sections  presented  show  the  same 
structure  throughout,  variously  shaped  islands  and  strands 
of  cells  without  intercellular  substance,  imbedded  in  a 
stroma  of  dense  fibrous  connective  tissue.  In  these  is- 
lands the  outer  cells  are  polygonal  with  large  vesicular 
deeply  staining  nucleus  and  basophilic  protoplasm.  To- 
ward the  centre  the  cells  become  flatter,  stain  more  dis- 
tinctly with  eosin  and  their  nuclei  stain  lighter  with  haemo- 
toxylin.  Concentric  arrangement  of  these  flattened  cells 
is  distinct  in  many  places.  With  Weigert's  stain  granules 
and  plates  of  keratohyalin  are  found  here.  In  many  is- 
lands and  in  the  small  metastases,  the  outer  cells  present 
evidences  of  growth  and  infiltration  of  the  surrounding 
tissue  while  the  inner  cells  show  progressive  loss  of  stru- 
ture,  coagulation  necrosis.  The  ulcerated  surface  of  the 
tumor  in  the  wall  of  the  bronchus  presents  a  hemorrhagic 
granulation  tissue.  Smooth  muscle  fibers  of  the  wall  of 
the  bronchus  can  be  traced  through  the  tumOT. 
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The  patient  from  whom  these  specimens  were  ob- 
tained, a  man  52  years  of  age,  died  in  Gouverneur  Hos- 
pital 40  minutes  after  admission.  He  was  suffering  from 
intense  dyspnoea,  no  pulse  could  be  felt  and  he  presented 
signs  of  edema  of  the  lungs.  The  immediate  cause  of 
death  was  excessive  edema  of  the  lungs,  dilatation  and 
fatty  degeneration  of  the  heart,  due  to  secondary  per- 
nicious zenemia  in  turn  dependent  upon  malignant  new 
ofrowths. 

The  left  adrenal  presents  a  tumor  occupying  nearly 
the  entire  organ  which  is  symmetrically  enlarged  to  four 
times  its  normal  volume.  The  right  kidney  is  almost 
entirely  replaced  by  a  large  growth  in  volume  nearly 
eight  times  that  of  the  normal  organ,  only  a  small  portion 
of  the  organ  being  recognizable.  The  growth  extends 
through  the  renal  vein  into  the  inferior  vena  cava  distend- 
ing it  to  twice  its  normal  diameter,  as  far  as  the  liver. 
The  pelvis,  ureter  and  bladder  contain  blood  clot.  The 
lower  epiphysis  and  adjoining  portion  of  the  shaft  of  the 
right  femur  is  increased  in  size  to  four  times  the  volume 
of  the  left.  Absorption  of  bone  had  advanced  to  such 
a  degree  that  the  mass  was  easily  broken  from  the  rest 
of  shaft,  and  sections  through  the  mass  were  readily 
made  with  the  knife.  Numerous  isolated  metastases 
were  found  in  pulmonary  pleura  and  about  the  bronchi 
also  in  the  left  kidney. 

Microscopical  slides  were  presented  from  all  the 
growths.  The  structure  presents  a  reticulum  of  thin 
walled  capillaries,  the  spaces  occupied  by  large  polygonal 
cells  whose  nuclei  stain  intensely,  the  protoplasm,  how- 
ever, very  faintly.  In  the  adrenal,  kidney  and  femur 
numerous  giant  cells  are  found  with  central,  close  arrange 
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ment  of  the  nuclei,  prol)ably  produced  by  agglutination 
of  cells.  In  the  metastases  in  the  vena  cava  the  cells  are 
compressed  and  fusiform  and  the  vascular  reticulum  less 
distinct.  The  structure  corresponds  to  that  of  the  ad- 
renal cortex.  The  tumors  have  been  described  in  the 
adrenal  as  Stroma  adrenalis  or  suprarenalis  in  the  kidney 
and  elsewhere  as  Hypernephroma,  adrenaloma  or  Peri- 
thelioma. The  kidney  tumor  may  have  originated  from 
an  embryonal  adrenal  nest. 


INTRA-PERITONEAL  HEMORRHAGE  FROM 
ADENO-CARCINOMA  OF  THE  LIVER  SE- 
CONDARY TO  ADENO-CARCINOMA  OF 
THE  GALL-BLADDER. 

O.     II.     SCHULTZE,     M.D. 

The  patient,  a  laborer  43  years  of  age,  died  suddenly 
twelve  hours  after  admission  to  Bellevue  Hospital.  Dr. 
Samuel  A.  Brown  has  kindly  furnished  the  following  clin- 
ical notes.  The  patient  had  lost  381bs.  during  the  last  three 
months.  One  month  before  admission  noticed  that  his 
eyes  were  yellow,  the  condition  was  progressive  with  ema- 
ciation, weakness  and  loss  of  appetite.  Five  days  before 
admission  he  began  to  have  acute  pain  on  the  right  side 
over  the  liver,  increased  on  pressure  and  on  taking  a 
deep  breath. 

Temparature  on  admission  101'-',  signs  of  cardiac 
insufficiency  and  acute  peri-hepatitis.  While  on  bed-pan 
endeavoring  to  defecate  he  toppled  over  and  died  within 
an  hour. 

Autopsy.  Two  quarts  of  blood  found  in  the  perito- 
neal cavity.  The  source  of  the  hemorrhage  is  found  in 
a  laceration   of  the  capsule   of   the   liver   communicating 
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with  a  large  hemorrhagic  aild  softened  metastasis  The 
liver  is  considerably  increased  in  size  and  filled  with  nu- 
merous large  metastases  hemorrhagic  and  softened.  The 
superior  surface  of  the  gall-bladder  is  intimately  adherent 
to  the  liver  and  presents  a  papillary  growth  on  its  mucosa, 
infiltrating  its  walls  and  the  liver.  The  retroperitoneal 
lymphnodes  about  the  head  of  the  pancreas,  pylorus,  and 
hilus  of  liver,  are  considerably  increased  in  size,  infil- 
trated by  new  growth,  hemorrhagic  and  softened.  The 
retroperitoneal  connective  tissue  is  infiltrated  with  blood, 
pushing  the  pancreas  forward.  The  entire  mass  is  about 
the  size  of  a  man's  hand.  The  pancreas,  however,  is  nor- 
mal. 

Microscopical  slides  of  the  primary  tumor  and  me- 
tastases were  presented. 

The  structure  is  that  of  adeno-carcinoma  with  high, 
columnar  cells,  in  places  arranged  in  tubules,  in  others 
irregularly  infiltrating  the  surrounding  tissue.  Extensive 
necrosis  and  hemorrhage  is  apparent. 


Discussion. 

Dr.  Noves  said  that  three  or.  four  years  ago  he 
had  presented  to  the  Society  a  large  tumor  of  the 
liver  of  adenomatous  nature  which  when  put  under 
the  microscope  proved  to  be  nearly  identical  with  sup- 
rarenal gland  tissue.  It  had  caused  some  discussion  and 
a  marked  difference  of  opinion,  some  of  the  members  be- 
lieving it  to  be  simple  ordinary  adenoma,  others  believing 
it  to  be  metastatic  deposits  of  the  ordinary  cells  of  the 
suprarenal  gland  in  other  organs;  but  the  speaker  be- 
lieved it  to  be  identical  with  the  specimen  shown  by  Dr. 
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Schultze.  It  was  one  very  large  tumor  mass  which,  seen 
in  the  specimen  alone,  would  have  been  taken  for  supra- 
renal capsule  if  it  had  not  been  known  where  it  came 
from.  No  primary  growth  was  found  in  the  suprarenal 
cfland. 

Dr.  Harlow  Brooks  said  it  was  most  interesting 
to  study  these  cases  and  to  try  to  find  out  what  primary 
tumors  of  the  lung  were  and  where  they  started.  He 
had  studied  three  cases  of  so-called  primary  endothelioma 
of  the  lung,  two  of  them  so  named  with  his  half-hearted 
consent,  and  one  with  his  vigorous  opposition;  he  was 
absolutely  sure  this  one  was  carcinoma.  He  thought 
these  cases  were  too  frequently  called  endothelioma  be- 
cause they  were  primary  tumors  of  the  lung;  and  per- 
haps this  was  because  the  best  work  in  this  line  had 
been  done  by  a  man  who  believed  in  endothelioma 
with  all  his  heart.  He  had  been  glad  to  hear  Dr. 
Schultze's  explanation  of  this  tumor.  Dr.  Brooks 
said  it  was  necessary  to  consider  in  primary  tumor 
of  the  lung  the  embryological  epithelium  from  which 
the  lung  is  developed — air  sacs — derived  from  a  type 
of  epithelium  —  endoderm — which  does  many  curious 
things,  as  in  the  intestine,  liver  and  other  organs  simi- 
larly derived.  When  we  come  to  the  new  growths, 
such  as  endothelioma  we  must  remember  we  are  dealing 
with  tumor  cells  which  from  an  embryological  standpoint 
are  apt  to  produce  very  variable  tissues  even  in  the 
normal.  Dr.  Brooks  did  not  think  the  average  primary 
tumor  of  the  lung  was  an  endothelioma,  but  he  was  not 
prepared  to  say  all  were  not  endothelioma. 

Dr.  Biggs  asked  as  to  the  experience  of  others  in 
regard  to  the  malignancy  of  hypernephromata.  Person- 
ally he   had  never   seen  metastasis  or  recurrence  and  he 
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was  inclined  to  give  a  favorable  prognosis  if  the  tumor 
were  sharply  outlined  and  not  large. 

Dr.  Schultze  said  that  in  a  case  at  Mt.  Sinai  Hos- 
pital of  a  pulsating  tumor  of  the  ilium  diagnosed  clinic- 
ally as  aneurysm,  exploratory  incision  revealed  a  mass 
containing  blood.  The  microscopical  diagnosis  made 
by  Dr.  Mandlebaum  was  perithelioma.  Such  metastases 
of  hypernephroma  in  bone  were  not  so  frequent.  Stroma 
suprarenalis  (hyperplasia  of  adrenal  cortex)  he  considered 
not  so  uncommon  if  the  adrenals  were  systematically  ex- 
amined. Hypernephroma  of  the  kidney  was  occasionally 
found,  apparently  having  no  connection  with  the  cause 
of  death. 

Dr.  Brooks  said  that  he  had  had  two  cases  last 
year;  one  in  the  Montefiore  Home  and  one  in  the  Fourth 
Division  of  Bellevue.  The  first  was  diagnosed  ante- 
mortem  and  showed  the  extremely  rare  metastases  in  the 
corpora  cavernosa.  He  did  not  think  them  so  uncom- 
mon if  one  looked  out  for  them. 

Dr.  F.  C.  Wood  said  that  he  had  seen  a  tumor  of 
this  type  removed  from  a  patient  at  St.  Luke's  Hospital. 
The  tumor  had  occupied  the  upper  lobe  of  the  kidney 
and  was  of  very  considerable  dimensions  and  filled 
with  fluid  blood.  The  inner  surface  of  the  tumor  was 
covered  with  a  shaggy  mass  of  new  growth.  Evidently 
there  had  been  a  hemorrhage  in  the  substance  of  the  tu- 
mor with  consequent  destruction  of  the  cells  and  the 
formation  of  the  cyst.  The  patient  had  gone  five  years 
without  a  recurrence. 

Dr.  Schultze  said  that  it  seemed  stranore  that  the 
case  with  the  adrenal  metastasis  in  the  inferior  vena  cava 
had  not  shown  more  marked  effects  of  interference  with 
circulation. 
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{Prciiiiniiary  A^otice. ) 

IRA    S.     WILE,     M.I). 

The  [)olycytheinia  of  the  first  few  days  of  infancy  is 
well  known.  Schiff  accounts  for  it  on  the  basis  of  in- 
creased metabolic  activity  demanding  an  increase  of  red 
cells  to  provide  oxygen  for  the  cells.  The  infant  at  birth 
has  an  increase  of  red  corpuscles  as  compared  with  the 
mother.  Delay  in  ligation  of  the  cord  increases  the  in- 
fantile polycythemia.  The  processes  of  respiration  and 
nutrition  are  carried  on  for  the  fetus  in  the  placenta.  A 
large  number  of  red  corpuscles  is  necessary  to  provide 
proper  oxygenation  of  the  fetal  cells.  In  congenital 
heart  disease  there  is  a  persistence  of  fetal  conditions, 
though  a  larger  volume  of  blood  goes  to  the  lungs  for 
oxygenation.  According  to  the  American  Textbook  of 
Physiology,  hemorrhage  causes  loss  of  red  corpuscles  and 
consequent  loss  of  oxygen  for  the  tissues.  This  brings 
about  starvation  of  the  hematopoietic  tissues  as  a  result 
of  which  the  erythroblasts  are  stimulated  to  the  formation 
of  new  cells.  In  congenital  heart  disease  a  limited  por- 
portion  of  corpuscles  succeeds  in  getting  from  the  right 
auricle  through  the  right  ventricle  to  the  lungs.  As  a 
result  a  lessened  amount  of  oxygen  could  be  supplied  to 
the  cells  if  the  number  of  red  corpuscles  remained  un- 
changed. To  supply  this  oxygen  deficiency,  I  believe  a 
compensatory  production  of  red  cells  takes  place.  Each 
cubic  millimeter  then  contains  an  increased  number  of 
cells  capable  of  carrying  the  oxygen  needed  for  cell  nu- 
trition and  activity.  Polycythemia  of  congenital  heart 
disease   is   regarded    as    largely   dependent   on    cyanosis. 
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Mixture  of  arterial  and  venous  blood,  blood  stasis  from 
pulmonary  obstruction,  blood  concentration,  are  the  main 
causes  enumerated.  Most  writers  accept  the  theory  of 
Grawitz  that  blood  concentration  is  the  cause.  If  inspis- 
sation  is  the  cause  of  the  polycythemia  we  should  expect 
to  find  an  increase  of  leucocytes  somewhat  parallel  with 
that  of  the  erythrocytes.  From  a  chart  of  white  and  red 
cell  counts  it  is  noted  that  the  averaofe  white  cell  count 
was  lU,25(i;  while  the  red  count  was  7,945,615.  The  ratio 
is  1  to  775 — below  the  usual  ration.  As  most  of  the 
counts  were  on  children  where  white  counts  are  usually 
large,  the  white  cell  average  may  be  regarded  as  perfectly 
normal  while  the  red  cells  are  greatly  increased.  From 
fifteen  reported  red  cell  counts  and  hemoglobin  estima- 
tions, I  find  that  while  the  average  increase  of  red  cor- 
puscles above  5,000,000,  the  unit  of  comparison,  is  .5022, 
the  average  hemoglobin  is  107.5,  and  the  average  color 
index,  73.5%.  The  color  index  is  26.5%  below  normal, 
while  the  red  cells  are  increased  50.22%.  On  the  inspis- 
sation  theory  this  increase  of  erythrocytes  would  require 
loss,  drain,  or  evaporation  of  serum  to  two-thirds  of  its 
bulk — a  manifest  absurdity.  If  blood  be  regarded  as  a 
tissue  with  fluid  intercellular  substance,  it  is  reasonable 
to  believe  in  hypertrophy  of  its  various  constituents. 
To  compensate  for  the  lowered  hemoglobin  content  per 
corpuscle  and  the  lessened  frequency  of  pulmonary  oxy- 
genation of  each  corpuscle,  it  is  necessary  to  increase  the 
number  of  oxygen  carriers  in  each  cubic  millimeter  of 
blood. 

Therefore,  I  believe  that  the  logical  explanation  of 
polycythemia  of  congenital  heart  disease  lies  in  an  actual 
polycythemia  because  of  suboxidation.  This  will  explain 
polycythemia  where  cyanosis  does  not  exist  and  where 
cell  nutrition  appears  unimpaired. 
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In  spite  of  the  fact  that  the  importance  of  the  sub- 
ject has  stimiilateci  the  investigators  of  several  genera- 
tions to  endeavor  to  produce  some  easily  applicable, 
rapid  method  for  the  quantitative  determination  of  the 
albumin  in  the  urine,  their  efforts  have  thus  far  been 
fruitless.  The  number  of  reliable  qualitative  tests  which 
can  be  quickly  carried  out  is  quite  large,  but  the  only 
quantitative  procedure  which  is  entitled  to  consideration 
where  accuracy  is  required,  is  the  tedious  and  compli- 
cated method  of  drying  and  weighing  the  precipitate  ob- 
tained on  coagulating  the  albumin  by  heat. 

Of  the  methods  applicable  to  routine  clinical  work, 
those  of  Esbach  and  Purdy  have  perhaps  the  greatest 
claim  to  convenience  and  ease  of  execution.  The  errors 
attending  the  use  of  the  Esbach  tube  are  too  well  known 
to  require  comment,  and  in  addition  a  delay  of  twenty- 
four  hours  is  necessitated  before  the  result  can  be  ob- 
tained. The  centrifugalization  method  of  Purdy  is  also 
open  to  criticism  on  the  score  of  variations  in  the  density 
of  the  deposit  due  to  differences  in  the  specific  gravities 
of  the  urines  tested,  and  owing  to  the  technical  difficul- 
ties of  ensuring  an  absolutely  uniform  speed  of  the  cen- 
trifuge at  exactly  the  prescribed  rate  of  1500  revolutions 
per  minute  during  the  required  length  of  time. 

The  convenience  of  volumetric  methods  has  natur- 
ally led  to  efforts  to  introduce  them  into  this  field  also. 
Tanret  (1),  Boedecker  (2)  and  Venturoli  (3),  years  ago 
devised  analytical  schemes  of  this  sort,  but  they  have 
been  discarded  as  untrustworthy.  Sahli  (4)  has  lately 
proposed   a  volumetric   method   in   which  the  albumin  is 


QUANTITATIVE    ALBUMIN    DETERMINATIONS.  89 

precipitated  by  heat,  filtered  off,  and  re-dissolved  in  a 
known  amount  of  alkali  and  its  amount  determined  by 
titrating-  with  an  acid,  using  congo  red  as  indicator;  but 
he  himself  expresses  doubts  as  to  the  reliability  of  the 
figures  obtained  in  all  cases. 

The  simplest  and  most  promising  of  the  volumetric 
procedures  is  that  published  by  Wassiliew  in  the 
St  Petersburg  vied.  WocJicnschrift^  No.  j/,  i8g6.  The 
author's  description  of  the  method  has  been  reproduced, 
but  without  comments  as  to  its  reliability,  in  various  pub- 
lications, and  Ditman  about  a  year  ago  called  attention 
to  the  possible  availability  of  the  method.  The  present 
study  was  undertaken  as  a  continuation  of  his  determina- 
tion in  order  to  establish  the  accuracy  of  the  results  to 
be  obtained  by  this  plan. 

The  method  consists  in  the  precipitation  of  the  al- 
bumin by  a  25  per  cent,  solution  of  sulphosalicylic  acid, 
using  an  aniline  dye  known  as  echtgelb  as  an  indicator 
and  then  multiplying  by  an  empirical  factor  to  obtain  the 
amount  of  albumin.  It  was  found  possible  to  simplify 
somewhat  the  technique  of  the  process  without  in  any 
way  invalidating  its  principles.  The  sulphosalicylic  acid 
solution,  which  of  course  should  be  as  accurately  stand- 
ardized as  possible,  can  quickly  be  prepared  by  making- 
it  of  such  strength  that  it  exactly  neutralizes  two  c.c.  of 
a  N/1  KOH  solution,  using  phenolphthalein  as  an  indi- 
tor.  When  made  in  this  way,  Wassiliew's  factor,  which 
consists  of  five  decimals,  may  be  reduced  to  the  fraction 
.01  and  if  ten  c.c  of  urine  be  taken  for  the  test,  the  per- 
centage of  albumin  is  obtained  directly  by  noting  tiie 
number  of  c.c.  of  sulphosalicylic  acid  required  to  produce 
the  end  reaction,  and  then  moving  the  decimal  point  one 
place  to  the  left. 

The  end  reaction  is  by  no  means  an  easy  one  to    de- 
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termine,  especially  if  the  quantity  of  the  indicator,  two 
gtts.,  recommended  by  Wassiliew,  is  employed.  It  was 
found  that  the  use  of  ten  to  twelve  gtts.  produced  a  much 
sharper  end  reaction  without  any  apparent  decrease  of 
sensitiveness,  the  reaction  being,  if  anything,  more  deli- 
cate with  the  larger  amount. 

The  most  a-dvantageous  technique  was  found  to  be 
as  follows:  Several  portions  of  ten  c.c.  each  of  the  urine 
measured  with  a  pipette  were  placed  in  flat  evaporating 
dishes  of  about  7  cm.  diameter.  If  necessary  the  urine 
was  acidified  with  acetic  acid,  a  frankly  acid  fluid  appear- 
ing to  give  the  sharpest  end  reaction.  The  same  num- 
ber of  drops  of  indicator  was  added  to  each  portion  and 
the  reagent  then  very  slowly  run  in  from  a  burette 
with  constant  stirring,  as  the  union  of  the  acid  and  albu- 
min appears  to  take  place  somewhat  slowly.  The  first 
portion  tested  was  taken  as  a  control,  and  after  the  end 
reaction  had  been  reached  as  denoted  by  the  production 
of  a  red  color  which  did  not  appear  to  be  deepened  by 
the  addition  of  a  further  drop  of  the  reagent,  a  slight 
excess  was  run  in.  The  titration  was  then  carried  out 
on  the  other  portions  in  dishes  of  the  same  nature  and 
under  the  same  conditions  of  acidity  and  quantity  of  indi- 
cator as  the  first,  the  end  reaction  being  reached  as  soon 
as  the  same  shade  of  color  as  the  control  was  ob- 
tained. Carried  out  under  these  precautions  titrations 
on  several  portions  correspond  very  closely. 

In  order  to  control  the  results  obtained  a  number  of 
gravimetric  determinations  of  each  urine  were  made  and 
accurate  averages  thus  secured.  Six  specimens  of  urine 
were  used  and  each  was  also  tested  volumetrically,  after 
dilution  to  one-half  and  to  one-quarter  with  normal  urine, 
thus  making  eighteen  different  albumin  contents.  It  was 
found  that  the   volumetric   method   gave    fairly  accurate 
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results  for  urines  containing  more  than  .15  to  .2  per  cent, 
of  albumin  (the  highest  strentgh  of  the  urines  tested  was. 
.27  per  cent.)  but  that  below  this  limit  the  percentage  of 
error  was  so  inconstant  and  high  as  to  deprive  the 
method  of  all  claims  to  accuracy,  The  following  table 
showing  some  of  the  averages  obtained  will  serve  to  indi- 
cate the  general  character  of  the  results  yielded  by  the 
method. 


No.  of 
Specimen 

Amount  of  Albumin 

in  100  c.c. 
Gravimetric   Method 

Concentration  of 

Urine 

Amount  of  Albumin 

in  100  c.c. 

Titration  Method 

I 

.245 

Undiluted 
Diluted  to  Yz 
Diluted  to  X 

Undiluted 
Diluted  to  Vo 
Diluted  to  Y^ 

.245 
.1G4 
.140 

II 

.137 

.133 
.121 
.120 

III 

.222 

Undihited 
Diluted  to  Yi 
Diluted  to  'Y^ 

.224 

.130 
.122 

An  important  source  of  error  appears  to  be  the  fact 
that  even  in  normal  urines  a  certain  amount  of  sulpho- 
salicylic  acid  must  be  added  before  the  end  reaction  is 
obtained  and  as  this  is  not  a  constant  quality  it  would 
seem  to  be  an  irremediable  defect  of  the  method.  It  may 
be  remarked  in  passing  that  the  control  determinations 
on  which  Wassiliew  based  the  procedure  were  made  by 
precipitating  the  albumin  of  the  urine  with  alcohol,  a 
method  that  has  been  found  very  unreliable. 

Since  the  above  study  was  begun,  two  authors, 
Spaeth  (5)  and  Gerard  (6),  have  in  their  volumes  on 
urinalysis  just  published  mentioned  the  method.  Spaeth 
condemns  it  utterly  and  Gerard  ranks  it  with  the  roughly 
approximate  methods. 
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Dr.  E.  E.  Smith  said   that   Dr.  Voeel   had  referred 


fc> 


to  the  fact  that  in  the  application  of  the  method,  a  vari- 
able amount  of  the  reagent  added  was  used  to  react  with 
other  constituents  than  albumen.  This  was  a  variable 
factor  and  interfered  with  the  accuracy  of  the  test  to  a 
■certain  extent.  Dr.  Smith  inquired  whether  Dr.  Vogel 
had  considered  the  advisability  of  running  a  control  by 
separating  by  the  heat  method  the  albumen  from  a  por- 
tion of  the  urine,  filterino-  it  off  and  running  a  control  on 
the  filtrate  as  a  factor  for  correction,  That  would  take 
but  a  few  moments — acidify  the  urine  with  acetic  acid, 
heat  and  filter  and  run  a  control  on  the  filtrate.  It 
seemed  to  him  that  would  afford  a  correction. 

Dr.  Vogel  said  he  understood  what  Dr.  Smith 
meant  and  it  might  possibly  afford  a  factor  for  a  par- 
ticular urine. 

Dr.  Smith  said  that  he  wanted  to  call  attention  to 
the  fact  that  Esbach's  method  so  generally  used  in  office 
•examinations  was  quite  unreliable  owing  to  the  fact  that 
the  tubes  manufactured  are  made  on  a  wrong  principle  at 
the  present  time.  The  original  principle  upon  which  the 
Esbach  tubes  were  made  was  the  fact  that  the  albumen 
.precipitates  out  by  gravity  a  certain  distance  in  a  certain 
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time.  The  tubes  sliould  have  the  "U"  mark  at  a  certain 
uniform  height.  The  manufacturers  had  made  the  mis- 
take of  supposing  that  the  "U"  mark  should  represent 
the  capacity  of  the  tube.  Consequently  instead  of  being 
at  a  fixed  height  the  "U"  marks  in  the  tubes  now  used 
varied  greatly  in  position,  with  the  result  that  there  was 
a  variation  of  50%,  more  or  less,  in  the  results  obtained 
in  the  different  tubes.  Dr.  Smith  thouofht  the  fact  im- 
portant  and  that  perhaps  those  who  had  not  considered 
it  would  like  to  have  their  attention  called  to  it. 

Dr.  p.  a.  Levene  said  that  for  clinical  purposes 
the  Esbach  method  was  quite  satisfactory.  The  presence 
of  a  few  milligrams  more  or  less  of  proteid  in  the  urine 
does  not  indicate  any  alteration  in  the  conditions  of  the 
kidneys.  It  was  of  importance  to  have  a  general  know- 
ledge whether  the  urine  contained  small  or  large  quanti- 
ties of  albumin  and  a  similar  knowledge  of  the  decrease 
or  increase  of  the  substance  in  disease.  Such  knowledore 
it  was  possible  to  obtain  by  Esbach's  method.  Dr. 
Levene  did  not  believe  that  it  would  be  possible  to  devise 
a  reliable  volumetric  method  for  the  estimation  of  pro- 
teids,  for  the  reason  that  proteids  combine  with  other 
substances  very  slowly. 

Dr.  Geo.  Mannheim er  said  that  he  had  not  often 
made  quantitative  estimates  of  albumin  in  urine,  because 
they  seemed  to  him  not  of  great  clinical  value.  The 
amount  of  albumin  he  considered  diagnostic  only  in  cer- 
tain conditions  of  the  kidney;  e.  g.,  congestion  due  to 
heart  disease,  where  it  varied  with  the  state  of  the  circu- 
lation. In  cases  of  chronic  nephritis,  the  degree  of  albu- 
minuria varied  so  much  from  day  to  day  that  it  could  not 
serve  as  a  guide  to  the  severity  of  the  disease.  \'on 
Noorden  brought  out,  vears  a^ro,  the  fact  that  the  varia- 
tions   were    so   great    as   to    be   almost    characteristic    of 
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chronic  Bright's  disease.  In  a  few  cases  where  it  had 
seemed  of  interest  to  estimate  how  much  albumin  was 
passed  in  twenty-four  hours,  he  had  determined  the  total 
nitrogen  by  the  Kjeldahl  method,  first  with  the  albumi- 
nous urine,  and  then  with  a  thoroughly  desalbuminized 
specimen  of  the  same  twenty-four  hours  collection.  The 
difference  between  the  two  results  indicated  the  amount 
of  albumin.  This  procedure  had  been  compared  with 
the  weighing  method  as  a  standard  and  the  error  had 
been  found  to  be  less  than  too  of  one  per  cent.  Esbach's 
method  in  spite  of  its  faults  seemed  a  convenient  clinical 
one  to  use  for  continuous  estimation  in  a  given  case.  If 
employed  always  under  the  same  circumstances,  the  same 
mistake  would  always  be  made  and  it  could  thus  be  used 
for  comparison.  Dr.  Mannheimer  asked  Dr.  Vogel 
whether  he  had  tested  the  method  he  described  against 
any  other  reliable  one. 

Dk.  Smith  said  he  had  not  anticipated  Dr.  Levene's 
remarks  on  the  Esbach  method.  In  view  of  the  fact  that 
Dr.  Levene  inferred  that  the  Esbach  method  was  used 
by  all,  he  thought  it  would  be  well  to  describe  the  method 
he  used  in  his  routine  work.  It  was  quite  simple  and 
had  an  advantage  over  the  Esbach  method  in  that  it  took 
less  time  to  get  final  results.  It  was  practically  a  simpli- 
fied gravimetric  method.  He  took  a  small  quantity  of 
urine,  an  amount  that  he  estimated  would  contain  about 
twenty  milligrams  of  albumin.  This  he  diluted  with  a 
saturated  solution  of  common  salt,  coagulated  with  heat 
and  acetic  acid;  let  it  stand  on  a  water  bath  for  a  few 
moments  until  the  coagulum  was  well  formed,  and  filtered 
through  a  Gooch  crucible,  or  through  a  small,  weighed, 
folded  filter.  The  precipitate  was  washed  with  hot  water, 
alcohol,  and  ether.  All  this  took  but  little  time  and  for 
anyone  who  did  it  in  a   routine   way   it  was   very   simple. 


(QUANTITATIVE    ALBUMIN     DETERMINATIONS.  45 

The  Gooch  or  filter  was  dried  in  an  oven  for  three  hours 
at  110"^' — a  much  more  than  ample  time  to  thoroughly 
dry  the  precipitate.  It  is  then  cooled  and  weighed,  and 
in  the  case  of  the  Gooch,  is^nited  and  re-weiofhed.  This 
gave  a  ready  method  for  the  estimation  of  albumin;  in 
the  laboratory  it  could  be  done  in  half  a  day;  and  the 
method  was  much  more  satisfactory  than  that  of  Esbach, 
and  one  that  the  speaker  thought  would  be  followed  with 
advantage  by  those  who  had  the  equipment  of  a  labora- 
tory. 

Dr.  Vogel  said  that  the  control  determinations 
were  made  by  the  method  of  Scherer  which  consists  in 
carefully  acidulating  with  acetic  acid  and  then  coagula- 
ting the  albumin  by  heating  on  the  water  bath  for  one- 
half  hour.  The  speaker  added  a  certain  amount  of  salt 
solution  before  heating  in  order  to  ensure  complete  pre- 
cipitation of  the  albumin.  The  fluid  was  then  filtered 
through  a  dried,  weighed  filter;  the  precipitate  washed 
with  water,  alcohol  and  ether,  dried  to  constant  weight, 
and  the  amount  of  albumin  determined.  That,  he 
thought,  was  the  method  usually  considered  the  most 
accurate.  Incineration  of  the  filter  was  not  necessary  if 
the  amount  of  precipitate  were  not  large  and  the  wash- 
ing was  thoroughly  done.  The  study  had  seemed  advis- 
able for  the  reason  that  this  method  of  Wassiliew's  has 
been  reproduced  in  a  number  of  different  textbooks,  al- 
ways without  any  special  comments,  which  indicated  that 
it  had  been  accepted.  Dr.  V^ogel  had  thought  it  did  not 
seem  right  to  have  the  method  go  on,  perpetuated  indefi- 
nitely, without  investigation,  so  he  undertook  it.  The 
result  had  been  rather  unsatisfactory  to  the  method. 

As  to  Dr.  Levene's  remark  that  no  tritation  method 
of  determining  the  amount  of  albumin  was  likely  to  be 
successful,  Dr.  Vogel  said  in  this  investigation  everything 
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had  pointed  to  that  fact.  It  appeared  that  the  union  of 
the  sulpho-salicylic  acid  with  the  proteid  took  place  quite 
slowly  and  evidently  incompletely,  so  that  there  was  no 
definite  means  of  knowing  when  complete  union  had 
taken  place.  Probably,  also,  the  fact  that  albumin  which 
originates  from  different  sources  may  have  different 
af^nities  for  acids,  entered  into  the  question. 

As  to  Dr.  Smith's  remarks.  Dr.  Vogel  said  that  in 
carrying  out  the  determinations  a  large  number  of  parallel 
determinations  with  the  Esbach  tube  had  been  made. 
He  could  only  corroborate  what  Dr.  Smith  had  said  as  to 
the  unreliability  of  the  Esbach  method.  The  gravimetric 
method  described  was  extremely  accurate  but,  for  the 
practioner,  entirely  impracticable.  He  thought  a  method 
which  could  be  applied  to  the  purposes  of  daily  routine 
use  without  such  expenditure  of  time,  and  yet  would 
afford  fairly  reasonable  accuracy,  was  the  desideratum. 
Some  German  authors  used  tables  from  which  the  amount 
of  weighed  albumin  corresponding  to  given  bulks  of  pre- 
cipitate settling  in  the  test  tube  after  boiling,  and  roughly 
gauged  by  the  eye,  might  be  determined.  This  method 
was  open  to  gross  errors,  but  was  said  not  to  be  more  so 
than  the  Esbach,  It  was  not  necessary  for  clinical  use  to 
know  the  exact  number  of  millicrrams  to  the  liter  but  to 
know  whether  the  amount  was  increasing  or  diminishing 
from  day  to  day. 


SOME  OBSERVATIONS  ON  COMPLEMENT, 
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Dr,  Steinhardt  read  some  observations  on  comple- 
ment. The  work  had  been  carried  out  in  the  Research 
Laboratory  of  the  Health  Department,  through  the  kind 
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permission  of  Dr.  W.  H.  Park,  whom  she  wished  to 
thank  for  his  courtesy  and  for  his  many  suggestions  and 
criticisms.  Her  thanks  were  also  due  to  Dr.  Anna  W. 
Williams  for  her  suggestions  during  the  course  of  the 
work. 

The  points  under  consideration  were: — 

1. — The  effect  on  the  complement  of  passing  serum 
through  a  Berkfeld  filter. 

2. — The  differentiation  of  bacteriolytic  complements 
by  means  of  a  filter,  by  heat,  and  by  preservation. 

It  was  found  that  the  fresh  serum  of  the  horse  was 
lytic  to  the  stock  typhoid  culture,  so  this  combination 
was  used  in  the  following  experiments. 

When  fresh  lytic  serum  was  passed  through  a  smal} 
Berkfeld  filter,  the  first  ten  c.c.  had  lost  its  lytic  action, 
the  second  ten  was  partially  active,  the  third  more  so, 
while  the  fourth  ten  was  unimpaired  in  its  lytic  strength. 
This  gradual  passage  of  the  lytic  property  of  the  serum 
through  a  Berkfeld  filter  accords  with  the  same  fact 
noted  by  Graham-Smith,  for  the  precipitins  (1),  and  by 
Park  and  Collins  for  the  agglutinins  (2).  There  are, 
however,  in  lytic  action,  two  factors  to  be  considered,  the 
immune  body  and  the  complement.  The  question  is: 
Is  the  first  filtrate  lacking  in  one  or  both,  Ehrlich  and 
Morgenroth  and  Ainley  Walker  state  that  the  immune 
body  is  present  in  the  filtrate;  while  Pfeiffer,  who  filtered 
small  quantities  of  serum,  noted  considerable  reduction; 
of  the  immune  body. 

To  test  this  point,  portions  of  the  first  ten  c.c.  passed 
through  the  filter  were  added  to  fresh  lytic  serum  and 
the  Neisser  and  Wechsberg  phenomenon  of  deviation  of 
the  complement,  due  to  excess  of  immune  body,  was  pro- 

(1)  Journal  of  Hygiene.     July,  1903. 

(2)  Proceedings  of  the  New  Yor/c  Pathological  Society.     Jan.,  1904. 
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duced.  Therefore,  though  there  may  have  been  a  dimi- 
nution of  immune  body  in  the  filtrate,  still  there  was  suffi- 
cient present  to  produce  lysis,  if  there  had  not  been  a 
lack  of  complement.  Ehrlich  and  Morgenroth  state  this 
retention  of  complement  to  be  due  to  adsorption  to  the 
filter.  This  was  proven  to  be  so  by  passing  ten  c.c.  of  a 
•lytic  serum  through  a  small  Berkfeld  filter.  Five  c.c.  of 
this  filtrate  were  then  drawn  through  the  filter  in  the 
■reverse  direction.  The  first  filtrate  was  tested  and  found 
to  be  non-lytic;  while  that  portion  which  had  been  passed 
■back  through  the  filter  was  lytic  to  a  certain  extent, 
though  not  to  the  same  degree  as  the  original  serum. 
This  difference  in  strength  is  easily  explained  by  the  fact 
that  it  would  be  impossible  with  such  a  small  amount  of 
fiuid  to  wash  the  filter  clear. 

This  same  fact  of  absorption  was  shown  b)'  another 
method:  namely,  ten  c.c.  of  the  lytic  serum  were  drawn 
through  a  Berkfeld  filter.  The  filtrate  was  removed 
and  proven  to  be  inactive.  Then  twenty-five  c.c.  of  .8 
per  cent.  NaCl  solution  were  drawn  through  this  filter 
in  the  same  direction.  This  washing  was  evaporated  to 
dryness  in  a  vacuum  over  sulfuric  acid  at  room  tempera- 
ture, and  the  residue  when  dissolved  was  distinctly  lytic. 
To  control  this,  lytic  unfiltered  serum  evaporated  in  the 
same  manner  was  shown  to  still  retain  its  lytic  proper- 
ties, while  neither  inactive  evaporated  serum,  nor  con- 
centrated NaCl  solution  had  any  lytic  effect  when  tested. 
It  was  also  shown  that  if  twenty-five  to  thirty  c.c,  of  in- 
active serum  were  passed  through  a  filter  and  then  ten 
c.c.  of  a  lytic  serum  were  drawn  through,  this  last  serum 
would  still  retain  its  lytic  quality.  In  other  words,  the 
coating  of  the  filter  is  purely  mechanical,  the  filter  hav- 
ing no  selective  action  for  complement.  The  comple- 
ment, however,  usually  exists  in  serum  in  so  much   smal- 
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ler  proportions  than  the  immune  bod)'  that  in  the  first 
few  c.c.  of  a  filtrate  it  is  probably  present,  though  in  such 
minute  quantities  that  it  is  impossible  to  detect  it  with 
our  present  technique. 

Ehrlich  and  Morgenroth  found  that  they  were  able 
to  differentiate  two  hemolytic  complements  by  filtering 
serum.  This  was  corroborated  by  Neisser  and  Doring, 
Later  Vedder  repeated  this  for  the  bacteriolytic  comple- 
ments. There  are  three  hypotheses  that  suggest  them- 
selves as  possible  explanations  for  this  separation  of  com- 
plements of  a  filter. 

1, — The  difference  in  size  of  the  molecules  of  the 
different  complements. 

2. — The  difference  in  the  adhesiveness  of  the  mole- 
cules. 

8. — The  difference  quantitatively  of  the  various  com- 
plements. 

As  to  the  first,  it  seems  rather  improbable  that  a 
molecule  should  be  large  enough  to  block  the  pores  of 
a  Berkfeld  filter,  which  are  comparatively  coarse.  The 
second  may  be  the  explanation;  but  the  next  hypothesis 
seems  the  more  probable  one,  as  indicated  by  the  results 
so  far  obtained. 

In  rabbits'  serum  the  greatest  lytic  action  occurs  for 
the  typhoid  bacillus,  less  for  the  dysentery  and  least  for 
the  colon;  and  when  Vedder  filtered  rabbit's  serum,  he 
found  absence  of  lysis  for  the  colon,  impaired  for  the 
dysentery,  and  unimpaired  for  the  typhoid  organisms. 
To  take  the  agglutinins  as  an  example,  in  a  serum  which 
contains  twice  the  amount  of  agglutinins  for  Flexner 
"Baltimore"  as  it  does  for  Penman  (two  dysentery  organ- 
isms), when  a  few  c.c.  of  this  serum  were  filtered  and  this 
filtrate  tested,  it  was  found  that  the  agglutinins  were  re- 
duced   proportionally;    that   is,    two-thirds    of    each    had 
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been  retained  in  the  filter.  It  would  be  possible  by  the 
testing"  of  successive  filtrates  to  find  that  point  where  no 
visible  reaction  could  be  obtained  with  Penman,  but 
Flexner  "Baltimore"  would  still  in  certain  dilutions  be 
agglutinated ;  thus  apparently  differentiating  by  a  filter 
between  the  two  agglutinins.  The  tests  for  small 
amounts  of  agglutinins  are,  however,  much  more  delicate 
than  those  for  complement.  For  this  reason,  with  the 
present  methods  a  trace  of  complement  could  not  be  de- 
tected and  would  be  called  absent.  Therefore,  it  seems 
probable  that  the  differentiation  by  the  filter  of  bacterio- 
lytic complements  is  a  quantitative  rather  than  a  qualita- 
tive one. 

Tests  were  also  made  iipon  the  differentiation  of 
bacteriolytic  complement  by  heat,  and  here  the  typhoid 
complement  was  found  to  be  more  resistant  than  the  co- 
lon or  dysentery  complement,  but  the  serum  originally 
was  more  lytic  towards  typhoid  than  towards  either  of 
the  other  two.  Also,  the  complement  for  the  typhoid 
bacillus  was  present  longer  in  preserved  serum  than  was 
that  for  the  dysentery  organism. 

It  may  be  that  the  differentiation  of  bacteriolytic 
complements  by  heating,  and  by  permanency,  as  well  as 
by  filtration,  is  explainable  by  the  same  theory  of  quan- 
titative differences  in  their  amounts  originally  present  in 
the  serum.  However,  as  yet  this  is  only  an  hypothesis 
suggested  by  the  similarity  of  results  obtained  in  all  three 
experiments,  and  further  work  will  have  to  be  done  on 
these  points,  before  this  theory  can  be  proven  or  dis- 
proven. 

In  conclusion,  the  results  obtained  were  summed  up 
as  follows: 

1. — The  gradual  passage  of  bacteriolytic  comple- 
ment through  the  Berkfeld  filter. 
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2. — The  retention  of  complement  of  the  first  portions 
of  the  filtrate  by  the  filter  being  due  to  absorption. 

'S. — The  probable  explanation  of  the  differentiation 
of  bacteriolytic  complements  by  filtration  is  their  quanti- 
tative differences  in  the  original  serum. 

4. — The  similarity  of  results  obtained  by  the  effects 
of  heat  and  by  the  effect  of  time  on  certain  bacteriolytic 
complements,  suggests  their  explanation  on  the  same 
basis. 

Discussion. 

Dr.  p.  a.  Lev  en  e  remarked  that  the  observations  of 
Ehrlich  that  certain  complements  did  not  pass  Berkfeld 
filters  might  be  explained  by  the  supposition  that  they 
were  in  colloidal  solution.  The  more  soluble  complements 
would  pass  through  the  filter  more  readily.  It  was  not 
of  so  much  importance  to  know  whether  the  Berkfeld 
filter  is  absolutely  or  partly  impermeable  for  a  comple- 
ment, as  it  is  to  be  able  to  separate  the  substances  by 
means  of  filtration.  Ehrlich  might  have  achieved  this 
owing  to  his  great  experience  in  handling  these  sub- 
stances, and  to  his  knowledge  of  their  behavior  under 
different  conditions. 

Dr.  Steiniiardt  replied  that  there  was  no  doubt  at 
all  of  the  separation  of  complements  by  means  of  a  filter, 
as  shown  by  Ehrlich,  and  repeated  by  other  workers. 
The  question  had  been  only  of  the  reason  for  this  separa- 
tion. The  supposition  of  the  colloidal  nature  of  some  of 
the  complements  causing  their  retention  in  the  filter 
might  be  correct.  It  was  rather  difficult,  however,  on 
that  basis,  to  understand  the  passage  in  the  first  few 
cubic  centimeters  of  serum,  of  the  complement  for  the 
typhoid  bacillus  through  a  filter  previously  coated  with 
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inactive  serum,  which  complement  would  be  completely 
retained  by  using"  an  uncoated  filter.  Also  the  proportion- 
ate reduction  in  filtered  agglutinins  and  the  similar  results 
obtained  for  bacteriolytic  complements  suggested  the 
probable  explanation  as  being-  a  difference  in  the  several 
complements  of  quantity  rather  than  quality. 


ON     THE     PRESENCE     OE     MALLORY'S     CY- 

CLASTER  SCAREATINALLS  IN  THE  SKIN 

OE  SCAREET  EE\  ER  PATIENTS. 

CYRUS    W.     MKl.D,     M.D. 

\)\'.  Eield  spoke  on  Mallor)'s  Cyclaster  Scarlatinalis 
in  the  skin  of  scarlet  fever  patients.  He  said  that  these 
bodies  were  described  by  Dr.  Mallory  before  the  Society 
of  Medical  Research  in  Boston,  on  the  fifteenth  of  De- 
cember, his  paper  being  published  in  the  January  num- 
ber of  the  yournal  of  Medical  RcsearcJi^  ^904.  He  had 
found  tlie  bodies  first  in  the  skin  of  a  bo)-  who  had  died 
on  the  third  day  of  the  rash.  There  were  three  speci- 
mens examined,  one  each  from  the  thorax,  abdomen  and 
tliigh.  One  of  these  pieces  showed  the  bodies  present 
in  the  epithelial  cells,  between  the  lymph  cells,  and  in 
the  lymph  sjjace  of  the  corium.  In  another  ju'ece  there 
were  a  few  and  in  a  third  none  at  all.  Dr.  Mallory  had 
examined  this  specimen  as  he  wished  to  compare  forms 
of  degeneration  in  scarlatina  with  those  found  in  variola 
and  had  found  bodies  he  had  noticed  before.  He  had 
had  three  other  cases  in  which  the  same  bodies  were 
found.  These  scarlatinal  bodies  stain  only  by  the  eosin 
methylene   blue   stain   and   can    not  be  demonstrated  by 
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the  hemotoxylin  or  Borrell  stain.  J)r.  Mallory  had  tried 
a  nuin]ber  of  other  stains,  as  liad  Dr.  Field.  Alcohol 
hardened  sections  could  be  used,  but  alcohol  is  not  a 
good  fixative.  Zenker's  giving  by  far  the, best  results. 
Dr.  Mallory  had  stated  that  the  bodies  first;  appeared  in 
the  epithelial  cells  of  the  deeper  layers,  as, small  rosette 
like  bodies  connected  by  more  delicate  lighter. blue  stain- 
ing material  with  a  central  point.  In  a  later  stage  they 
break  up  and  then  enlarge  in  the  cell.  These  large 
bodies  were  homogeneous,  staining  with  niethylene  blue, 
and  as  they  increased  they  became  reticular.  They  were 
both  intra-  and  extra-cellular  and  the  latter  showed  what 
appeared  to  be  ameboid  motion.  The  determination  of 
the  exact  pathological  significance  of  these;  bodies  is  a 
very  difficult  matter  and  it  cannot  be  proved  on  purely 
morphological  grounds.  In  sections  of  corneas  treated 
with  dipththeria  toxin.  Dr.  Ewing  has  shown,  that  we  can 
get  keratinization  which  simulates ,  the  ameboid  forms. 
It  is  supposed  that  they  enter  the  cells  and  there  become 
larger,  thickening,  and  giving  out  a  smaller  reticular 
structure;  then  they  enlarge  gradually,  become  more 
dense,  homogeneous,  shrink,  and  finally ;  form  rosettes 
again;  how  many  times  they  pass  thro.ugh  the  cycle 
Dr.  Mallory  was  not  prepared  to  say.  He  had  found 
them  in  four  cases  in  the  skin,  in  the  epithelial  lymph 
sinuses  of  the  tonoue  in  one.  Dr.  Field  had  examined 
skin  from  the  groin  of  five  scarlet  fever  patients  dead 
from  the  disease,  two  patients  dying  on  the. third  day  of 
the  rash,  one  on  the  second  day,  two  on  the -fourth  da)-. 
In  all  five  cases  he  had  found  these  bodies..  Dr.  Mallory 
had  examined  them  and  had  agreed  that  they  were  simi- 
lar to  those  he  found.  Dr.  Field  had  also  examined  the 
skin  of  four  patients  liviiUg  at  the  time  the  skin  was 
taken;   in  one  ca.^e  op  the  first  da)',   in   two   cases  on    the 
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fiftli  day,  and  in  one  on  the  sixth  day  of  disease.  In 
none  had  he  been  able  to  demonstrate  the  presence  of 
these  bodies.  The  skin  had  been  taken  from  the  thorax 
and  not  from  the  thigh.  He  had  been  able  to  find  reti- 
cular bodies  in  the  cells,  a  few  outside  of  cells  and  a  few 
he  was  not  sure  of,  and  he  was  not  sure  at  all  what  they 
were  in  the  lymph  sinuses.  .He  had  been  unable, to  find 
any  of  Dr.  Mallory's  rosettes.  In  Dr.  Field's  opinion 
these  bodies  were  much  more  definite  and  delicate  in 
structure  than  any  degeneration  he  had  seen.  They 
stained  in  a  manner  similar  to  the  malarial  parasite,  but 
not  so  intensely.  They  do  not  take  up  methylene  blue 
so  intensely.  What  their  origin  is,  or  how  they  pass 
into  the  skin,  Dr.  Field  did  not  know,  except  that  from 
the  appearance  of  the  skin,  they  seemed  to  have  entered 
by  way  of  the  lymphatics.  He  thought  the  significance 
of  the  bodies  might  be  determined  from  the  morpholog- 
ical status  in  time,  but  he  thought  the  problem  would  re- 
quire a  good  deal  of  control  work  on  sections  of  skin 
from  a  variety  of  conditions.  He  did  not  accept  them 
as  protozoa  or  degeneration,  and  at  present  was  a  com- 
plete agnostic  on  the  subject. 

Discussion. 

Dr.  I.  Lkvin  said  that  ten  years  ago  he  did  a  great 
deal  of  work  on  the  protozoa  of  cancer.  When  he  turned 
to  this  study  two  facts  struck  him.  First,  that  the  so-called 
protozoa  of  cancer  resembled  to  a  great  extent  the  for- 
mations found  in  small-pox  or  scarlet  fever,  so  that  with- 
out the  inscription  he  could  hardly  distinguish  one  from 
the  other.  Second,  he  found  in  his  study  of  the  protozoa 
of  cancer,  that  it  was  easiest  to  find  these  pictures  in  skin 
cancer-ulcus  rodens.     This  might  be  caused  either  by  the 
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fact  that  the  epithelium  of  the  epidermis  undergoes 
sooner  different  processes  of  degeneration  or  that  the 
protozoa  penetrate  the  skin  more  easily  than  the  other 
tissues.  It  rather  spoke  against  the  parasitic  theory  that 
the  ulcus  rodens  is  comparatively  a  benign  cancer.  In 
this  question  as  in  a  number  of  others  in  pathology,  the 
morphologist  was  powerJess  to  solve  the  problem  unaided. 
Until  such  time  as  experimental  pathology  could  find 
some  way  to  get  nearer  to  the  physiology  of  the  parasite, 
we  would  spend  a  great  deal  of  time  and  energy  and  say 
at  the  end:  "I  do  not  know  whether  it  is  a  degeneration 
or  a  protozoon." 

Dr.  Field  said  that  he  thought  Dr.  Levin  had  put 
it  too  strongly  in  saying  the  student  could  not  decide  the 
question.  Dr.  Field  thought  that  with  control  work  the 
question  could  be  decided.  The  malarial  parasite  had 
been  found  to  be  an  etiological  factor  in  malaria.  Had 
it  been  impossible  to  discover  it  in  the  blood  it  would 
have  been  found  to  be  very  characteristic  in  the  stained 
sections.  He  thought  anyone  who  had  looked  at  Dr. 
Homer  Wright's  specimens  from  the  Delhi  boil,  in  which 
he  demonstrated  the  parasite  in  that  disease,  would  agree 
that  these  questions  could  be  decided  in  that  way.  He 
thought  the  question  under  discussion  could  be  decided 
in  the  same  way  if  studied  long  enough.  The  bodies 
were  striking  and  particularly  well  differentiated.  Dr. 
F^'ield  thought,  however,  that  it  would  require  a  great  deal 
of  work  on  numerous  skin  lesions  or  internal  organs  of 
scarlet  fever  patients  before  the  nature  of  the  lesion  could 
be  decided,  but  he  did  not  despair  of  in  time  being  able 
to  help  in  the  matter. 
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A  CASE  SIMULATING    HODGKIN'S    DISEASE. 

HARLOW     HKOOKS,     M.I). 

Dr.  Brooks  showed  specimes  from  a  case  simulat- 
ing Hodgkin's  disease.  The  patient  was  a  boy  about 
twelve  years  of  age.  He  had  been  at  the  Monte- 
hori  Home  for  three  years.  The  history  of  the  case 
dated  back  to  April,  1901.  The  onset  of  the  disease  had 
been  sudden  with  vomiting,  loss  of  consciousness  and 
pains  in  the  abdomen.  The  patient  was  prepared  for  an 
operation  for  appendicitis;  but  on  palpation  over  the  ab- 
domen the  tumor  formation  was  found  and  it  was  decided 
not  to  operate.  In  two  weeks  the  boy  improved  and  was 
taken  home.  Later,  the  abdomen  began  to  grow  and  he 
stooped  forward,  complaining  of  pain  on  the  left  side  in 
the  region  of  the  bladder.  Afterward  some  diminution 
in  the  size  of  the  abdomen  took  place  but  the  boy  still 
walked  in  a  peculiar  position,  the  thigh  on  the  left  side 
held  rigid  and  the  body  stooped  over  to  relax  the  muscles 
of  that  thigh.  Subjectively  he  complained  of  nothing. 
Physical  examination  showed  a  poorly  developed,  poorly 
nourished,  dark  complexioned  boy,  no  skeletal  deformi- 
ties, no  skin  lesions.  Thoracic  organs  negative;  veins 
anemic.  The  glands  of  the  groin  were  palpable  but  at 
first  without  perceptible  enlargement.  He  fattened  up 
considerably  after  fours  years  in  the  hospital  but  the  ab- 
dominal circumference  increased.  Nothing  of  any  im- 
portance developed  in  the  thoracic  condition.  An  ex- 
ploratory laparotomy  was  performed,  and,  commencing 
at  the  median  line  in  the  abdomen,  a  o-landular  trrowth 
was  found.  A  nodule  was  removed  for  microscopic  ex- 
amination and  a  diagnosis  of  probable  peritoneal  endo- 
thelioma was  made.  Frequent  blood  examinations  were 
made  but  no  leucocytosis  was  found  up  to  shortly  before 
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death  when  complicating  lesions  caused  the  development 
of  leucocytosis.  Differential  leucocyte  counts  had  shown 
the  relativ^e  percentages  to  be  approximately  normal. 
The  treatment  of  the  case  was  unimportant  and  without 
effect  on  the  course  of  the  disease.  Dr.  Brooks  showed 
the  organs  from  the  case. 

The  heart  was  negative.  The  lungs  showed  intra- 
lobular pleurisy;  their  tissue  was  salmon-colored,  very 
firm,  and  showed  microscopic  changes  like  those  of  the 
ordinary  cardiac  lung.  Dr.  Brooks  had  thought  at  the 
time  of  autopsy  that  an  infiltration  of  lymphocytes  into 
the  lung  was  present,  but  microscopically  this  was  not 
substantiated.  A  moderate  increase  in  fibrous  connect- 
ive tissue  was  found;  otherwise  the  luno'  was  like  that  in 
ordinary  cardiac  cases.  The  glands  of  the  neck  were  en- 
larged to  a  considerable  degree.  The  precardial  lymph 
nodes  were  moderately  enlarged;  those  at  the  bifurca- 
tion were  markedly  so.  They  were  very  firm  and  light 
pink  in  color.  Dr.  Brooks  had  described  the  liver  in  his 
post-mortem  examination  as  showing  lymphoid  infiltra- 
tion, but  this  was  disproven  microscopically.  The  spleen 
was  enormously  enlarged.  There  were  whitish  nodes 
present  in  it  which  Dr.  Brooks  took  to  be  hyperthrophic 
Malpighian  bodies.  Microscopically  these  were  found 
to  be  made  up  of  dense  masses  of  fibroblasts  and  con- 
nective tissue  fibrils,  and  in  places  amyloid  degeneration 
had  taken  place.  On  opening  the  stomach  Dr.  Brooks 
had  found  whitish  patches  which  he  took  to  be  infiltra- 
tion with  lymphocytes,  but  which  proved  to  be  areas  of 
fibrosis.  Microscopically  the  kidneys  were  also  found 
free  from  leucocytic   infiltration. 

The  main  abdominal  tumor  was  found  to  be  made 
up  of  the  greatly  hypertrophied  retroperitoneal  lymph 
nodes  which  although    they  still   preserved  their  general 
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'Contour  had  grown  so  in  size  that  some  of  them  measured 
as  much  as  ten  cm.  in  diamter.  Their  tissue  was  found 
to  be  very  firm  and  no  areas  of  necrosis  could  be  made 
out,  though  in  certain  places  the  tissue  was  slightly  yel- 
lowish. The  capsules  of  the  glands  seemed  to  be  intact 
throughout  and  although  they  were  firmly  attached  to  the 
surrounding  structures  and  to  the  periosteum  of  the  ver- 
tebrae, infiltration  outside  the  nodes  could  be  made  out 
nowhere.  Microscopically  the  structure  of  these  nodes 
varied  greatly  though  all  were  characterized  by  replace- 
ment of  the  normal  lymphoid  cells  by  masses  of  pro- 
liferatincr  fibroblasts  and  connective  tissue  tendrils.  Some 
of  the  nodes  showed  between  this  connective  tissue  net- 
work very  numerous  giant  cells,  having,  however,  no  de- 
finite arrangement;  nothing  like  tubercle  formation  was 
to  be  made  out  in  any  of  the  sections.  A  few  of  the 
lesser  enlarged  nodes  showed  apparently  a  simple  hyper- 
plasia of  the  lymphoid  cells,  such  as  one  sees  in  the 
nodes  of  typical  cases  of  Hodgkin's  disease.  In  the  left 
iliac  fossa  was  a  great  mass  of  enlarged  glands  measuring 
13  by  8  cm.  The  microscopic  structure  was  found  to 
vary  in  the  degree  of  fibrosis  as  did  the  other  nodes  pre- 
viously described.  A  few  of  the  nodes  here  on  gross 
examination  showed  a  curious  yellow  pigment  deposit, 
like  a  sprinkling  of  the  surface  with  sulphur.  Micro- 
scopically this  pigment  was  found  to  be  deposited  in  the 
cytoplasm  of  the  lymphoid  and  -connective  tissue  cells. 
Although  these  glands  practically  filled  the  iliac  fossa  on 
this  side  and  by  their  pressure  and  that  of  the  corre- 
sponding enlarged  inguinal  lymph  nodes  caused  the 
flexed  position  of  the  left  thigh,  in  no  place  had  the 
growth  invaded  outside  tissues,  not  even  the  periosteum 
of  the  iliac  bone  to  which  the  mass  was  firmly  attached. 
Dr.  Brooks   thought    the   diagnosis  of  the  case  lay 
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between  sarcoma  and  Hodgrkin's  disease,  in  which  the 
hyperplastic  lymph  cells  had  been  replaced  by  fibrous 
connective  tissue.  He  had  never  heard  of  nor  seen  a 
case  in  which  replacement  was  so  complete  as  in  this  in- 
stance, or  one  in  which  the  picture  presented  by  different 
glands  varied  so  markedly.  There  was  no  typical  fibrillar 
arrangement  leading  to  the  diagnosis,  of  syphilis  and  this 
diagnosis  would  have  suggested  some  disease  of  the 
bone — some  skin  manifestations,  some  syphilitic  symp- 
toms— none  of  which  were  present  in  this  case.  With 
syphilitic  glands  so  large  as  these  necrosis  would  pro- 
bably have  been  found  somewhere  in  the  nodes.  Tuber- 
culosis had,  of  course,  been  considered,  and  Dr.  Brooks 
thought  excluded,  because  in  this  enormous  mass  of 
tissue  one  would  expect  to  find  something  fairly  charac- 
teristic of  it,  were  it  tubercular.  Sarcoma  might  be  diag- 
nosed, in  which  case  it  must  be  classed  as  a  fibrosarcoma; 
but  it  is  contrary  to  our  knowledge  of  this  growth  to 
have  it  limited  to  the  lymphoid  tissues,  as  in  this  case. 
If  sarcoma,  we  would  have  expected  the  tumor  cells  to 
have  infiltrated  outside  of  the  Malpighian  bodies,  in  the 
spleen,  for  instance.  We  would  also  have  expected  the 
growth  to  burst  out  through  the  capsule  of  the  glands 
and  to  have  invaded  the  surroundino^  structures.  Dr. 
Brooks  thousfht  it  a  case  of  Hodofkin's  disease  in  which 
there  was  replacement  of  the  hyperplastic  lymph  tissue 
by  the  connective  tissue  hyperplasia  which  is  found  so 
commonly  in  chronic  inflammatory  processes. 

Dr.  EwiNc,  said  he  had  examined  the  sections  from 
Dr.  Brooks'  case  and  believed  that  both  the  histology 
and  the  gross  appearance  left  no  room  to  doubt  that  the 
case    was    one    of    Hodgkin's    disease.      Compared    with 
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Others  the  tissue  in  this  case  contained  many  more  giant 
cells  than  is  usual  and  these  cells  gave  the  section  some- 
what of  a  sarcomatous  appearance.  This  histology,  had 
been  regarded  for  many  years  in  Vienna  as  patho- 
gnomonic of  Hodgkin's  disease,  and  although  it  seemed 
to  be  less  frequent  in  New  York,  it  had  recently  been 
described  anew  in  a  series  of  cases  by  a  Baltimore  writer. 

In  some  cases  of  const liiilio  lyi}ipJiatica  he  had  seen 
a  good  many  giant  cells  in  the  hyperplastic  lymph  nodes 
and  would  like  to  know  if  in  this  case  there  were  any  of 
the  signs  of  the  lymphatic  constitution,  such  as  rickets  or 
persistent  thymus. 

The  absence  of  necrosis  while  characteristic  of  this 
type  of  Hodgkin's  disease  did  not,  he  believed,  rule  out 
a  tuberculous  origin,  which  could  only  be  attempted  by 
inoculations  of  large  amounts  of  material.  On  the  his- 
tology alone  he  did  not  think  it  possible  to  exclude 
tuberculosis. 

Dr.  Brill  said  that  the  doubt  expressed  by  Dr. 
Brooks  as  to  the  pathological  nature  of  this  case  was  but 
another  indication  of  our  lack  of  knowledge  of  the  patho- 
logy of  Hodgkin's  disease.  While  the  disease  represents 
a  definite  clinical  entity,  its  pathology  presents  a  number 
of  various  and  not  allied  or  identical  conditions.  Clinic- 
ally, the  disease  presents  anemia  without  marked  qualita- 
tive changes  in  the  red  and  white  cells  of  the  blood, 
enlargement  of  the  lymph  nodes,  and  in  almost  all  cases, 
more  or  less  increase  in  the  size  of  the  spleen,  accompany- 
ing progressive  weakness,  and  finally,  almost  invariably 
a  fatal  issue  in  two  or  three  years  or  less.  When  the 
disease  is  considered. histologically  and  pathologically,  it 
represents  this  clinical  picture  arising  from  a  lymphoid 
hyperplasia,  not  induced  by  tuberculosis,  syphilis,  rachitis, 
or  sarcoma.      It  is  here  where  our  knowledge  is  ,at  fault, 
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for  cases  clinically  like  Hodgkin's  disease  occur,  which  on 
pathological  examination  may  prov^e  to  be  any  one  of  the 
conditions  just  mentioned;  namely,  tuberculosis,  sarcoma, 
or  syphilis. 

However,  because  a  change  in  some  of  the  lymph 
nodes  in  a  case  of  Hodgkin's  disease  may  be  due  to  tu- 
berculosis of  these  nodes,  we  are  not  justified  in  assum- 
ing that  that  case  is  not  one  of  Hodgkin's  disease,  for 
there  is  no  reason  why  a  coincidental  infection  with  tu- 
berculosis may  not  exist  together  with  the  original  infec- 
tion, if  we  may  call  Hodgkin's  disease  an  infection,  as  it 
would  seem  to  be  from  many  of  its  aspects. 

The  case  presented  by  Dr.  Brooks  was  extremel)-  in- 
terestino-  from  both  the  clinical  and  the  i^atholoerical 
points  of  view  and  Dr.  Brill  asked  whether  Dr.  Brooks 
could  sa)'  in  which  groups  of  lymph  nodes  enlargement 
was  first  noticed,  whether  the  cervical,  mediastinal,  retro- 
peritoneal, mesenteric  or  inguinal. 

Dr.    Brooks  replied,   in   the   retroperitoneal    region. 

Dr.  Brii.i,  said  that  this  was  against  the  rule  in 
Hodgkin's  disease,  where  the  lymph  nodes  of  the  an- 
terior cervical  or  mediastinal  regions  were  commonly  first 
involved,  considerably  before  the  retroperitoneal  or  in- 
guinal nodes.  From  a  clinical  aspect  there  was  no  reason 
to  call  this  case  of  Dr.  I^rooks'  anything  else  than  one  of 
Hodgkin's  disease. 

Dr.  Brooks  said  he  felt  somewhat  comforted  at  the 
remarks  made.  He  said  the  more  he  studied  the  oflands 
the  more  each  one  seemed  to  show  a  different  picture. 
He  could  not  oet  rid  of  the  idea  that  the  case  was  one  of 
Hodgkin's  disease,  but  it  differed  from  all  cases  as  he  had 
seen  it,  and  the  changes  in  the  glands  were  not  as  usually 
found  in  that  disease,  so  far  as  he  had  been  able  to  ex- 
amine them,  having  studied  about  thirty  instances.      They 
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also  differed  from  those  of  any  case  he  had  read  of.  In 
regard  to  status  lymphaticus,  the  linguuial  adenoids 
were  noted  as  moderately  enlarged  in  the  protocol,  but 
the  tonsils  were  not  hypertrophic,  and  the  thymus  was 
absent.  In  the  detailed  autopsy,  only  the  outlines  of 
which  had  been  read,  he  did  not  find  anything  which  led 
him  to  think  it  was  status  lymphaticus.  The  thickeneci 
areas  in  the  walls  of  the  stomach  and  ofut  which  he  had 
taken  to  be  lymphoid  infiltration,  proved  to  be  fibroid 
thickening.  On  the  dorsum  of  the  toncrue  he  had  found 
a  small  excavated,  even-fioored  ulcer,  which  looked  like 
a  trophic  ulcer.  The  child  had  never  complained  of  this 
and  it  was  only  discovered  post-mortem.  At  one  side  of 
this  ulcer  was  a  small  mass  of  connective  tissue  which 
might  have  been  considered  a  tubercle  if  any  other  tuber- 
cles had  been  seen. 
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A  CASE  OF  PERNICIOUS  ANAEMIA, 

Showing     a     Megaloblastic     Crisis      Followed      by 
Marked   Imp  ro\^  e m  e n  r. 

D.    S.     I).    JKSSUP,     M.     D. 

The  following  case  of  pernicious  anaemia  is  one  that 
for  a  time  showed  progressive  changes  for  the  worse, 
marked  especially  by  increase  in  the  number  of  mega- 
loblasts.  Under  treatment  of  a  few  weeks  there  was  a 
total  disappearance  of  the  nucleated  cells  and  a  remark- 
able change  for  the  better  in  the  condition  of  both  the 
blood  and  the  patient. 
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The  patient  was  a  German  woman  of  fifty-two  years 
of  age,  who  came  to  this  country  when  sixteen.  She  was 
married  when  twenty-four  and  had  had  four  children  and 
several  miscarriages.  Until  within  a  year  she  had 
enjoyed  good  health,  hut  had  always  worked  hard  and 
two  years  ago  had  nursed  her  husband  through  a  long 
illness.  Twelve  months  ago  she  began  to  feel  run  down 
and  she  said  people  told  her  that  her  blood  was  poor. 
She  suffered  from  d)spnoea  and  constipation,  and  a 
month  Ijefore  coming  to  the  X^anderbilt  Clinic  her  feet 
began  to  swell  and  she  became  very  nervous.  She  was 
living  in  a  damp  ground-floor  flat,  practically  alone,  doing 
all  her  own  work  up  to  the  time  of  going  to  the  hospital. 

Plivsical  Jixainiiiation  showed  a  large,  rather  well 
nourished  woman  with  pale  mucous  membranes  and  a 
yellow  tinge  to  the  skin,  but  not  the  color  that  would 
sucroest  an  advanced  pernicious  anaemia.  In  fact  the 
diagnosis  was  not  made  until  the  blood  was  examined. 
There  was  a  loud  systolic  murmur,  loudest  over  the 
pulmonic  area,  and  marked  oedema  of  the  legs  and 
ankles.  The  urine  showed  a  trace  of  albumin  and  hyaline 
casts. 

For  a  period  of  ten  days  she  was  able  at  intervals  to 
come  to  the  Clinic  from  Harlem,  and  she  got  some  relief 
from  the  bandaging  of  her  legs  and  feet,  but  was  unable 
to  take  food  or  keep  warm.  The  dyspnoea  increased  and 
she  grew  weaker,  until  finally  on  November  11,  she 
collapsed  and  had  to  be  helped  across  the  street  to  the 
Hospital.  She  had  then  developed  a  bad  bronchitis  with 
considerable  temperature. 

For  the  opportunity  to  make  the  subsequent  obser- 
vations I  am  indebted  to  Dr.  Walter  B.  James,  to  whose 
service  she  was  admitted  at  the  Roosevelt  Hospital. 
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Fk;  1. — Smear  taken  on  November  11,   showing  group  of 
megaloblasts. 


Fig.  2. — Smear  also  of  November  11.  Megaloblast  show- 
ing mitosis  in  center  of  group  of  polynuclear  neutro- 
philes.     A  lymphocyte  overlies  the  megaloblast. 
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Fig.  :^.  — Smear  taken  Jannai  y  9.  Lymphocyte  in  upper 
part  of  field.  Nearly  all  the  red  cells  are  normal  in 
size  aud  shape. 


Fig.  4-]'.3. — Megaloblasts  showing  various  stages  <»f  milosis. 


The  photographs  were  taken  by  Dr.   F.    IvF..\mi.n«;,  and  with  the  e.Kceptioti 
of  Fig.  Vi,  the  magnification  is  114")  diameters. 
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Blood  Exa  iii  in  at  ions: 

The  observations  on  the  blood  were  made  during  a 
period  of  ten  weeks.  The  morphology  was  studied  from 
smears  stained  with  Wright's  chromatin  stain.  This  stain 
is  the  most  satisfactory  for  pernicious  anaemia,  as  it 
brings  out  far  better  than  others  the  difference  between 
megaloljlasts  with  polychromatophilia  and  large  lympho- 
cytes. With  Jenner's  stain  it  is  often  very  hard  to 
differentiate  between  the  two.  Wright's  stain  also  gives 
a  lighter,  cleaner  stain  to  tlie  body  of  the  red  cell,  which 
makes  it  preferable  also  for  studying  chlorosis  and 
secondary  anaemias. 

The  number  of  megaloblasts  in  the  blood  on  different 
days  was  estimated  in  two  ways. 

1.  They  were  counted  during  a  differential  count  of 
the  leucocytes  and  their  number  to  the  cubic  millimeter 
estimated  by  subtracting  from  the  leucoc)'te  count, 
inasmuch  as  all  nucleated  cells  are  counted  in  the  white 
cell  count.  On  those  da}'s  when  a  differential  count  was 
made  but  no  leucocyte  count,  the  number  of  leucocytes 
was  assumed  to  be  about  tlie  same  as  the  count  on  a 
nearby  date. 

2.  In  making  a  differential  count  of  five  hundred 
white  cells  note  was  made  of  the  ninul)er  nf  megaloblasts 
seen. 

The  number  of  normol^lasts  was  estimated  in  the 
same  way.  Micro1)lasts  were  not  seen  at  anytime.  The 
accompan)ing  tal)le  gives  the  cell  counts,  hemoglobin, 
differential  count,  and  the  numl)er  of  nucleated  red  cells. 
The  megaloblastic  crisis  appears  to  have  occurred  between 
November  11  and  IC),  when  the  number  per  cubic  mil- 
limeter ran  up  to  nine  hundred  and  ninet)-seven.  Ihis 
is  some  three  hundred  more  than  Da  Costa  found  in  the 
highest  count  in  his  series  of  twent\-nine   cases.       Fwelve 
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clays  later  careful  search  failed  to  show  any  nucleated 
cells.  On  December  8,  three  normoblasts  were  seen  in 
counting  the  five  hundred  white  cells,  but  none  in  the 
later  examinations.  Many  megaloblasts  showed  mitosis. 
The  other  morphological  features  were  those  usually 
seen  in  pernicious  anaemia.  Megalocytes  were  very 
numerous  and  there  was  marked  poikilocytosis.  lliere 
was  polychromatophilia  of  both  nucleated  and  non- 
nucleated  cells.  At  first  the  cells  were  rich  in  hemoglobin; 
later  there  was  a  more  rapid  increase  in  cell  number  than 
in  hemoglobin  and  the  index  fell  below  1.  when  the  count 
reached  8, GOO, ()()(». 

The  case  follows  the  course  observed  in  several 
instances  where  a  megaloblastic  crisis  has  been  the 
precursor  of  an  increased  number  of  red  cells  indicating 
great  activity  of  the  bone  marrow.  The  lymphocytosis 
is  most  marked  before  the  crisis  when  the  percentage  of 
large  and  small  reaches  forty-seven.  The  eosinophiles 
and  mast  cells  are  within  normal  limits  and  no  myelo- 
cytes were  observed. 

With  the  changes  in  the  blood  there  was  steady 
improvment  in  the  condition  of  the  patient.  The  severe 
attack  of  bronchitis  developing  when  the  blood  was  so 
impoverished  (red  cells  below  1,(>00,(H)()  and  hemoglobin 
below  -<>^\^)  had  given  a  bad  prognosis,  but  when  this 
left  her  the  dispnoea  decreased,  the  oedema  of  the  legs 
went  down  and  for  many  days  before  leaving  the  hospital 
she  was  able  to  walk  about  the  ward.  The  treat- 
ment throughout  was  with  POwler's  solution  in  increasing- 
doses  up  to  nine  drops  three  times  a  clay. 

The  last  smears  of  the  bloc^cl  were  made  on  January 
9,  the  clay  before  she  left  the  hospital.  Ihe  contrast 
between  those  and  the  earlier  smears  was  very  great. 
An  occasional  mega]oc)'te  or  poikilocyte  was  the  only 
thing  to  suggest  tliat  tlie  blood  was  not  normal. 
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THE  ACTION    OF    DYSENTERY  BACILLI    ON 
NUTROSE   MEDIA.^ 

II  K  KM  AN     SCHWAKZ,     M.D. 

Dr.  Schwarz  said  that  in  thtt  following-  short  tlenion- 
stration  he  would  attempt  to  show  the  action  of  the 
varieties  of  dysentery  bacilli  upon  nutrose  media.  As 
was  probably  known  to  those  present,  nutrose  is  prepared 
from  fresh  cow's  milk,  and  is  a  substance  given  to  in- 
valids, babies,  etc.  It  is  the  soluble  compound  of  casein. 
Nutrose  was  first  used  by  Harsiekow'  and  then  by 
Klopstock'\  who  used  it  for  differentiating  typhoid  and 
coli.  It  forms  a  part  of  the  Drigalski  and  Conradi 
medium,  and  Doerr^  has  used  it  in  differentiating  the 
varieties  of  dysentery  bacilli. 

With  this  medium  and  a  number  of  the  strains  of 
the  bacilli  at  the  laboratory,  Dr.  Schwarz  had  observed 
the  differences  in  the  various  sugars,  using  both  solid 
and  fluid  media. 

The  fluid  medium  was  made  with  1  per  cent,  of 
nutrose,  0.5  per  cent,  sodiuni  chloride,  and  water.  This 
was  put  in  the  sterilizer  for  one  hour  and  then  filtered. 
A  standard  solution  of  litmus  was  always  used,  that  of 
Kubel  and  Tieman  prepared  by  Kahlbaum. 

The  solid  medium  was  made  by  the  addition  of  L5 
or  2  per  cent,  of  agar  to  the  above.  The  acidity  of  this 
medium  was  about  0.2  per  cent.  The  sugars  were  chem- 
ically pure  as  far  as  could  be  obtained.  The  sugars  were 
first  dissolved  in  water,  then  sterilized  for  ten  minutes  on 

1  Received  for  publication  October  7,  1904. 
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two   successive   days,  and  then   added    to   the  medium  in 
various  proportions. 

The  types  of  the  dysentery  bacilH  used,  were  the 
Shiga  type  from  Japan,  Flexner-Baltimore  type,  Mt, 
Desert  tvpe,  and  the  Brooklyn  or  Coney  Island  type. 

In  order  to  explain  how  these  bacilli  act  upon 
nutrose  the  action  of  the  Bacillus  coli  upon  nutrose  was. 
demonstrated,  showing'  the  complete  coagulation  and 
reddenino-  of  the  media  with  jjlucose  and  a  similar  reac- 
tion  when  lactose,  maltose,  etc.,  were  added. 

Fluid  nutrose  media  without  addition  of  sugar; 
made  b}'  taking  1  per  cent,  nutrose,  0.5  per  cent,  sodium 
chloride,  and  1.5  per  cent,  litmus  in  water. 

Shiga  after  24  days  remained  unchanged,  Flexner, 
unchan^j^ed.  Mt.  Desert,  unchano^ed.  Brooklyn,  un- 
changed. 

Dr.  Schwarz  added  that  the  Bacilli  coli  does  not 
produce  any  acid  in  this  medium,  nor  is  there  gas  pro- 
duced in  fermentation  tubes.  The  fluid  nutrose  solution 
contains  very  little  sugar,  as  far  as  the  production  of  gas 
aud  acidity  is  concerned,  as  shown  by  the  action  of  the 
colon  bacillus. 

Dextrose  uiediiim:  made  by  adding  the  sterilized 
dextrose  to  the  amount  of  1  per  cent,  to  the  sterilized 
nutrose  solution,  and  sterilizing  for  ten  minutes  for  two 
successive  clays.  Numerous  controls  were  always  added 
and  when  one  control  was  contaminated  the  entire  series 
was  thrown  out. 

Shiga,  acid  in  '1\  hours,  clear,  no  cloudiness  or 
coagulation;  the  same  in  48  hours,  and  after  18  days. 
Flexner,  acid  in  24  hours,  no  cloudiness;  48  hours,  acid, 
no  cloudiness;  but  at  times  various  cultures  were  cloudy 
or  even  coagulated  after  48  hours.  Mt.  Desert  type,  as. 
Flexner.      Brooklyn  type,  as  Shiga. 
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Lactose  iiicdiuiu.  All  groups  show  absolutely  no 
chancre  clurinLT  40  days  o-rowth. 

Saccharose  niedium,  1  per  cent.  Shiga,  24  hours 
up  to  12  days,  unchanged.  Flexner,  24  hours  slightly 
acid;  the  same  after  12  days.  Mt.  Desert,  unchanged 
after  12  days.  Brooklyn  type  very  faintly  acid  after  12 
days.  The  acidity  in  the  Flexner  and  Brooklyn  types 
was  variable;  entire  series  going  14  days  did  not  show- 
any  acidit)'.  The  use  of  2  per  cent,  saccharose  showed 
the  same  changes;  the  change  in  Flexner  and  Brooklyn 
being  perhaps  slightly  more  marked.  There  was  no  dif- 
ference in  this  result  when  reaction  of  the  nutrose  was 
altered  from  0.1  per  cent,  to  0.5  per  cent,  acidity.  A 
greater  acidity  than  0.5  per  cent,  usually  produced  co- 
aofulation  of  the  nutrose. 

One  per  cent,  nialtose-nntrosc  medinni.  Shiga,  24 
hours  unchanged;  after  14  days  unchanged;  on  the  21st 
day  slight  acidity  produced.  Flexner,  24  hours,  acid, 
clear,  no  coagulation;  72  hours,  acid,  slightly  cloudy,  no 
coagulation;  the  same  after  21  days,  no  coagulation. 
Mt.  Desert,  unchanged  up  to  21  days.  Brooklyn,  24 
hours,  unchanged;  unchanged  after  14  da)s;  slightly  acid 
on  21st  day.  The  acidity  with  Flexner  is  very  marked 
in  24  hours,  and  very  constant;  and  the  acidity  in  Shiga 
and  Brooklyn  is  very  slight  and  very  slow  in  appearing 
(21  days).  This  late  appearance  of  the  acidity  is  very 
constant,  using  1  per  cent,  of  maltose.  With  2  per  cent, 
of  maltose,  acidity  in  Shiga  and  EM'ooklyn  type  took 
8  days  to  develop. 

One  per  cent.  Icvulose-nntrose  medium.  Shiga, 
Flexner,  Mt.  Desert,  and  Brooklyii,  all  produced  marked 
-acidity  and  cloudiness;  Flexner  and  Mt.  Desert  caused 
coagulation;  Shiga  and  Brookl)'n  caused  acidity  and 
•cloudiness,  but  no  coagulation. 
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Mauuit-uutrosc  iiicdiuni.  '^I'lie  reaction  lie  re  was 
very  constant,  after  14  clays  Shi^a  showed  no  change." 
Flexner  acid  in  1^4  hours,  cloudy  and  slight  coagulation  in 
72  hours;  absolutely  coagulated  in  7  days.  Mt.  Desert, 
acid  in  24  hours;  48  hours  acid  and  coagulated;  7  da)'s 
likewise.  Brooklyn,  24  hours,  acid,  clear,  no  cloudiness; 
the  same  in  7  days.  Here  Shiga  is  not  acted  upon;  Mt. 
Desert  is  most  active;  Flexner-Baltiniore  next,  and  last, 
BrookUn. 

Dcxlrinc  iiicdiuiu.  The  results  with  dextrine  have 
been  so  variable,  owing  to  the  impurity  of  the  dextrine, 
that  no  conclusions  have  been  drawn. 

This  summed  up  the  work  on  fluid  media. 

The  solid  media  used  were  plain  nutrose  litmus  agar, 
mannit  nutrose  litmus  agar,  maltose  litmus  agar,  and 
lactose  nutrose  litmus  agar. 

Plain  iiutrosc-Iitinus  agar,  stick  culture.  Shiga,  24 
hours  slightly  acid,  as  far  as  stick  goes;  48  hours,  acidity 
three-fourths  of  the  tube;  72  hours,  the  upper  one-fourth 
is  alkaline;  9G  hours  alkalinity  increasing,  the  entire  tube 
never  being  red;  110  hours  acidity  diminishing,  alkalinity 
increasing;  1<>  da)'s,  almost  all  blue.  Flexner-Baltimore, 
24  hours,  acid  as  far  as  the  stick;  48  hours,  entire  tube 
acid;  72  hours,  one-fourth  inch  from  the  top  is  alkaline; 
IXi  hours,  three-fourths  from  the- top  all  blue;  1<>  days, 
almost  blue.  Mt.  Desert  as  in  Shiga,  the  entire  tube 
never  being  red.  Brooklyn  type  likewise.  There  was 
thus  an  acidity  of  the  entire  tube  of  Flexner,  and  partial 
acidit)'  of  the  others,  and  then  a  gradually  increasing 
alkalinity  beginning  from  the  tO[)  of  the  tube.  It  must 
be  remenibered  that  with  plain  nutrose  litmus  solution 
there  was  no  acidity  produced,  as  far  as  the  change  in 
the  color  of  the  medium  would  show. 

Juictosc-niitrosc  aoai\   stick  culture.     Shiga,  24  hours. 
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acid,  the  upper  one-eighth  inch  is  alkaline;  4(S  hours, 
acidity  decreasing,  alkalinity  increasino-;  •)(;  hours  alka- 
linity increasing  markedly;  (5  days,  tubes  entirely  blue. 
Plates  made  of  lactose-nutrose  agar  (both  surface  and 
deep  plates)  never  showed  any  acidity.  Flexner,  as 
Shio^a.  Mt.  Desert  and  Hrookhn,  the  same.  Here  there 
was  a  beginning  acidit)-  followed  by  an  alkalinity  in  the 
tubes,  but  no  acidit)"  in  the  plates, 

Mannit-imtrosc  oQar,  stick  culture.  Shi^a,  24  hours, 
acid,  upper  one-eighth  inch  alkaline,  but  alkalinity  grad- 
ually increased  until  after  7  days,  when  the  tube  was  like 
control.  Both  surface  and  deep  plates  were  alkaline 
from  the  beginning.  Flexner-Haltimore,  acid  in  24  hours 
almost  through  the  entire  tube;  in  48  hours,  entire  tube 
acid,  remaining  so  to  1 7  days,  the  last  time  of  observa- 
tion. Surface  and  deep  plates  acid  from  beginning.. 
Mt.  Desert  and  Brooklyn  as  Mexner.  This  showed  a 
decided  difference  between  Shiga  and  the  others. 

Maltosc-litiniis  mitrose  agar,  stick  culture.  Shiga,, 
acid  in  24  hours,  but  upper  one-eighth  inch  alkaline;  in 
48  hours,  alkalinit)'  slightly  increased;  after  144  hours 
the  tube  was  but  slightly  different  from  the  control. 
Surface  and  deep  plates  were  alkaline  from  the  start. 
Flexner,  24  hours,  acid  to  the  top  of  the  tube;  144  hours, 
acid  throughout  the  entire  tube.  Surface  and  deep 
plates  acid.  Mt.  Desert  as  Shiga,  only  slightly  less 
marked.  Surface  and  deep  plates  alkaline  from  the 
start.      Brooklyn  same  as  Shiga. 

Just  why  acidit}'  should  be  produced  in  the  solid 
media  and  not  in  the  tluid.  Dr.  Schwarz  said  he  could 
not  entirely  explain.  He  had  tried  to  find  sugar  in  the 
nutrose  by  fermentation  with  yeast,  by  acid  production 
with  coli,  and  by  chemical  tests  such  as  Fehling's,  Ny- 
lander's,    etc.,   after  conversion    with    acid   of    any    sugar 
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that  might  be  present,  but  he  had  failed  to  get  any  re- 
action. The  bacilli  were  grown  in  the  fluid  media  under 
anaerobic  conditions,  and  yet  no  acid  was  produced. 

This  completed  the  work  that  Dr.  Schwarz  had  done 
on  nutrose  so  far.  He  believed  that  it  was  a  useful  ad- 
junct in  helping  to  differentiate  these  varieties  of  bacilli. 
Seeing  that  the  color  was  retained  so  well  in  the  co- 
agulum,  due  to  the  growth  of  the  colon  bacillus  in  this 
medium,  and  that  none  of  the  dysentery  bacilli  produced 
acid  on  the  lactose  agar  plates,  Dr.  Schwarz  conceived 
the  idea  of  making  a  lactose  nutrose  litmus  agar,  and 
using  it  as  a  differentiation  between  coli  and  the  dys- 
entery bacilli.  This  medium  is  really  a  modification  of 
Drigalski  and  Conradi's.  The  acidity  of  this  medium, 
contrary  to  the  above  authors,  was  made  0.2  per  cent, 
acid  instead  of  ••.2  per  cent,  alkali. 

It  was  made  up  as  follows:  1  per  cent,  nutrose;  1  per 
cent,  lactose;  0.5  per  salt;  1.5  per  cent,  agar;  and  10  per 
cent.  Kahlbaum's  litmus,  after  Kubel  and  Tieman's 
formula.  The  nutrose  with  the  salt  was  first  dissolved 
in  water  in  the  sterilizer  for  one  hour;  then  the  ao-ar  was 
added,  and  colored  with  an  eo-^'-  The  sugrar  was  then 
added  to  the  extent  of  1  per  cent.,  the  reaction  brought 
to  0.2  per  cent.,  and  the  litmus  added.  It  was  then 
tubed  and  sterilized  on  three  successive  days.  This 
medium  was  used  only  with  surface  plates.  The  coli  pro- 
duced red  colonies,  with  their  color  fairly  well  retained, 
very  little  spreading  into  the  surrounding  medium. 
Dysentery  bacilli  were  blue.  This  medium  has  the  ad- 
vantage of  being  very  easily  prepared  and  fairly  reliable. 
It  may  be  considered  a  useful  adjunct  in  isolating  dys- 
entery bacilli  from  the  stools. 
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Dr.  E.  Li  UMAX  said  the  attempt  to  differentiate 
colon,  para-typhoid  and  typlioid  l^acilH  by  means  of  pre- 
cipitation with  sugar  media  was  of  interest  to  him  per- 
sonally because  in  1901,  in  a  paper  dealing  with  the 
growth  of  bacteria  on  sugar  media,  he  had  suggested  the 
possibility  of  using  such  methods  as  those  which  have 
been  introduced  during  the  last  few  years.  He  appre- 
ciated at  the  time  that  it  was  difficult  to  avoid  diffusion 
of  the  acid.  This  was  particularly  true  if  many  strepto- 
cocci were  present  (especially  in  stool  examinations). 
He  thought  it  would  be  wise  to  keep  trying  these 
methods.  However,  the  recent  attempts  at  finding  ty- 
phoid bacilli  by  plating  on  special  media  after  getting 
rid  of  some  of  the  other  organisms  (for  instance,  by  the 
addition  of  caffein  )  would  certainly  be  more  effectual  if 
they  were  successful. 

From  Dr.  Schwarz'  demonstration  of  the  growth  of 
the  various  bacilli  in  the  tubes  containing  lactose  and 
nutrose  it  was  evident  that  there  was  something  in  the 
media  that  was  not  free  from  carbohydrate;  otherwise 
in  a  medium  containing  agar,  nutrose  and  lactose,  it 
ought  to  be  impossible  for  any  acid  to  be  produced  by 
the  growth  of  the  dysentery,  typhoid,  or  paratyphoid 
bacilli.  He  personally  had  never  succeeded  in  getting 
growth  in  the  branch  of  the  Smith  tube  with  any  of  these 
organisms. 

Dr.  Libman  indicated  that  it  was  necessary  to  ob- 
serve all  the  tests  not  only  after  24  hours,  but  also  after 
8  and  12  hours,  for  sometimes  the  slight  amount  of  acid 
produced  by  the  growth  of  bacteria  would  be  replaced  by 
alkali  at  the  end  of  24  to  30  hours.  This  would,  of 
course,  only  happen  when  the  growth  was  on  the  surface 
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of  the   plate  or  in  bouillon    tubes,  or    in   the    bull)    of  the 
fermentation  tube. 

Dr.  Sciiwarz  said  that  the  fermentation  of  the 
lactose  (?)  in  the  lactose  agar  stick  cultures  bothered  him 
a  good  deal.  He  could  not  explain  it  for  he  had  tried  to. 
find  the  presence  of  sugar  in  the  nutrose  as  stated  in  the 
demonstration.  He  tried  the  agar  without  nutrose  but 
could  not  find  any  sugar.  Fermentation  tests  were  also 
negative.  He  agreed  with  Dr.  Libman  that  there  must 
be  something  in  the  nutrose,  but  just  what  he  could 
not  say. 


A    DISCUSSION    ON    SEVERAL    NEW  POINTS. 

CONCERNING  THE  THEORY  AND 

PRACTICE  OE    IMMUNITY.* 

I'ROFESSOR    A.     WASSERMANN,    M.D., 
BERLIN. 

I  am  glad,  gentlemen,  to  utilize  the  opportunity  af- 
forded by  this  visit  to  the  United  States  to  present  to 
you  a  few  facts  concerning  the  theory  and  practice  of 
immunity.  Before  such  an  audience  as  this  it  will  be  un- 
necessary to  enter  deeply  into  the  fundamental  ideas  of 
the  doctrine  of  immunity,  nor  into  the  specific  therapy  so 
intimately  connected  therewith.  I  shall  therefore  confine 
myself  above  all  to  the  experiments  and  studies  which 
I,  my  co-workers,  and  my  pupils,  have  recently  made  in 
the  Institute  for  Infectious  Diseases,  Berlin. 

You  are  all  aware,  gentlemen,  that  the  investigations 
in  immunity  during  the   past   few  years   have  been  domi-. 

'*  Reprinted  by  permission  from  the  AVw    York  Med.    Jojtr.  ami  P/ii'la., 
Med,    Jour,,  Oct.  /^,  igo.f. 
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nated  by  the  so  called  side  chain  theory  formulated  by 
Ehrlich.  You  probably  also  know  that  this  theory  has 
been  the  subject  of  considerable  discussion,  many  authors 
having  brought  forward  experiments  to  support  the 
theory,  other  authors,  on  the  contrary,  experiments  to 
refute  the  same. 

The  theory  itself  is  extremely  simple  and  seeks  to 
explain  the  manner  in  which  the  protective  substances 
appear  in  the  blood  in  immunity.  Ehrlich  began  by  ob- 
serving that  of  the  many  poisonous  substances  known  to 
us,  only  a  comparatively  small  number  existed  against 
which  we  could  truly  immunize,  /.  c.,  obtain  specific  anti- 
bodies in  the  blood  serum  of  the  immunized  org-anism. 
Let  us  look  at  two  poisons  which  are  very  similar  in  their 
physiological  action,  for  example,  strychnine  and  tetanus 
poison,  both  of  which  excite  spasms  through  the  central 
nervous  system.  It  is  really  curious  that  the  injection 
of  one,  strychnine,  produces  no  antibody  whatever  in  the 
serum,  while  the  injection  of  the  other,  the  tetanus  poi- 
son, causes  the  formation  of  the  specific  tetanus  anti- 
toxine.  Ehrlich  says  that  this  is  because  these  sub- 
stances enter  into  entirely  different  relations  with  the 
cells  of  the  living  organism.  The  one  substance,  strych- 
nine, merely  enters  into  a  loose  combination  with  the 
cells  of  the  central  nervous  system,  so  that  it  can  again 
be  abstracted  from  these  cells  by  all  kinds  of  solvents, 
c.  g.,  by  shaking  with  ether  or  chloroform.  The  com- 
bination, therefore,  is  a  kind  of  solid  solution,  such  as 
Witt  has  shown  for  the  staining  with  aniline  dyes.  The 
tetanus  poison,  on  the  contrary,  Ehrlich  says,  is  firmly 
bound  to  the  cell;  it  enters  the  cell  itself,  becoming  a 
chemical  part  of  the  same,  so  that  it  cannot  again  be  ab- 
stracted from  the  cell  by  solvent  agents.  He  compares 
this  process   to   the   assimilation   of  nutrient  substances. 
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Hence  the  difference  between  those  two  substances  could 
be  likened  to  that  between  saccharin  and  susfar.  Both 
substances  taste  sweet,  but,  despite  this  similarity  in  one 
of  their  physiological  actions,  they  behave  very  differently 
toward  the  cells  of  the  organism.  Saccharin  simply 
passes  through  the  organism  without  entering  into  a  firm 
combination,  /.  c,  without  being  assimilated,  and  is  there- 
fore no  food.  Its  sweetening  action  is  due  to  a  mere 
contact  effect  on  the  cells  sensitive  to  taste.  Suorar,  on 
the  contrary,  is  actually  bound  by  the  cells,  assimilated 
and  burnt,  so  that  it  is  a  true  food.  Ehrlich  says  that 
the  first  requirement  for  every  substance  against  which 
we  can  obtain  a  specific  serum  must  be  its  power  to  enter 
into  such  a  combination  with  certain  particular  cells  in 
the  living  organism.  The  substance  must  possess  a 
definite  chemical  affinity  for  certain  parts  of  the  organism. 
Hence  in  each  substance  against  which  we  can  specifi- 
cally immunize,  Ehrlich  distinguishes  a  group  which 
effects  the  specific  binding  to  certain  cells,  the  haptopJiore 
group.  Corresponding  to  this  is  a  group  on  the  cell  of 
the  living  organism,  the  receptor  groiLp,  with  which  the 
haptophore  group  combines.  The  latter  is  entirely 
distinct  from  that  part  of  the  substance  which  exerts  the 
physiological  or  pathological  effect,  in  toxines,  for 
example,  from  the  group  which  is  the  carrier  of  the 
poisonous  action,  the  so  called  toxophore  group,  or  in 
ferments,  from  the  group  which  exerts  the  ferment 
action,  the  zymophore  group.  Both  groups,  haptophore 
and  functional,  are  independent  of  each  other,  and  their 
separate  presence  can  easily  be  demonstrated  because 
the  functional  group,  e.  g.,  in  poisonous  toxines  the 
toxophore  group,  is  more  readily  destroyed  by  heat  than 
the  haptophore  group.  Thus  by  heating  a  toxine  for 
some  time  to  140'^  to  158'''  F.  substances  will  be  obtained 
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which  are  no  longer  poisonous,  but  which  still  possess 
the  binding,  haptophore,  group.  In  the  case  of  toxines 
such  substances  are  called  toxoids.  Ehrlich  further 
stated  that  the  finer  mechanism  of  the  formation  of 
specific  substances  was  this,  that  the  haptophore  group 
was  bound  to  the  receptor  of  the  living  organism  owing 
to  a  specific  affinity.  As  a  result  of  this  the  receptor  is 
lost  to  the  living  organism,  disposed  of,  and  a  biological 
law  formulated  by  Weigert  now  comes  into  action,  the 
law  of  supercompensation.  That  is,  the  organism  seeks 
to  replace  this  defect,  but  in  doing  so  not  merely  replaces 
the  receptors  in  question,  but,  according  to  Weigert, 
produces  more  of  them  than  were  previously  present. 
The  conditions  are  somewhat  like  those  seen  in  the  callus 
after  a  fracture,  in  which  the  organism  likewise  does  not 
produce  just  the  amount  of  bone  previously  present; 
there  is  always  an  overproduction. 

In  this  way,  Ehrlich  says,  such  a  large  number  of 
receptors  are  produced  by  the  organism  that  these  becoma 
too  much  for  the  same;  they  are  then  thrust  off  into  the 
blood  as  ballast,  and  these  free  receptors  circulating  in 
the  blood  constitute  the  specific  antibodies.  Ehrlich 
therefore  believes  that  the  specific  antibodies  in  the 
serum  are  nothing  else  than  receptors  for  which  the 
substance  employed  in  immunization  possesses  specific 
affinity.  Hence  the  same  substance  which,  so  long  as  it 
remains  in  the  organ,  atracts  the  toxine  and  makes  it 
possible  for  that  to  exert  its  poisonous  action  on  the 
organ,  this  same  substance  acts  as  a  protection  when  it 
circulates  outside  of  the  organ;  for  then  it  satisfies  the 
affinity  of  the  poison's  haptophore  group  whUe  still  in  the 
blood,  preventing  the  poison  molecule  from  acting  on  the 
orean  itself. 

In  the  formation  of  the  specific  antibodies  we  must 
therefore  distinguish  three  stages: 
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1.  The  ])inclinL(  of  the  haptophore  i^^roup  to  the 
receptor. 

2.  The  increased  production  of  the  receptors  fol- 
lowins:  this  binding^. 

3.  The  thrusting-  off  of  these  increased  receptors 
into  the  blood. 

A  great  deal  of  what  I  have  just  spoken  to  you  has 
already  been  confirmed  experimentally.  For  example, 
the  presence  of  the  separate  groups  and  of  the 
haptophore  group;  the  existence  of  specific  binding  pro- 
perties for  certain  cells,  in  all  substances  with  which  we 
can  immunize;  and  much  more.  These  matters,  which 
go  back  several  years,  I  shall  not  here  discuss,  but  shall 
pass  at  once  to  several  new  experiments  of  which  I  made 
mention  at  the  outset. 

Until  recently  there  was  a  gap  in  our  experimental 
demonstrations  in  this  respect,  that  the  existence  of  the 
second  stage,  the  increased  production  of  receptors 
follow^ing  the  binding-  of  the  haptophore  group  to  the 
receptor,  had  not  been  experimentally  demonstrated.  I 
believe  that  I  and  my  fellow  w-orker  Bruck  have  now 
been  successful  in  this. 

We  employed  a  tetanus  poison  which  I  had  kept 
since  181^>6.  This  poison  was  originally  very  poisonous. 
In  the  course  of  years,  however,  owing  to  the  damaging; 
influence  of  this  lonir  standiuLT,  that  is,  owing^  to  the 
action  of  light,  the  oxygen  of  the  air,  etc.,  it  had  become 
so  weak  that  it  was  no  longer  toxic  at  all.  I  was  able  to 
give  a  guinea  pig  one  c.c,  without  producing  tetanus. 
Nevertheless  the  haptophore  group  had  remained  intact, 
as  could  readily  be  proved,  for  this  non-poisonous  tetanus 
toxine  was  still  able  to  bind  tetanus  antitoxine,  /.  i\, 
thrust  off  receptors.  We  are  therefore  dealing  with  a 
completely     non-poisonous     tetanus     toxoid.        When     1 
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injected  rabbits  with  this  non-poisonous  tetanus  toxoid 
in  increasinpf  doses,  and  then  examined  the  blood  serum 
of  the  animal,  I  found  not  a  trace  of  tetanus  antitoxine. 
The  absence  of  antitoxine  in  this  experiment  could  have 
either  of  two  causes: 

1.  It  might  be  that  the  toxoid  no  longer  produced 
any  physiological  effect  whatever  in  the  organism;  or 

2.  Althougrh  it  still  caused  an  increase  in  the 
receptors,  these  increased  receptors  remained  in  the 
organism  (sessile),  and  were  not  thrust  off  into  the  blood. 

In  order  to  decide  this  question  we  first  determined 
the  exact  quantity  of  fresh  tetanus  toxine  which  consti- 
tuted a  fatal  dose  for  guinea  pigs.  If,  now,  the  action 
•of  the  tetanus  toxoid  was  such  that  in  the  living  organism 
it  was  not  bound  to  the  receptors,  it  should  be  possible 
to  prove  this  experimentally. 

Our   line   of  reasonino-   was    as  follows:  Were  we  to 

o 

inject  first  the  toxoid,  and  shortly  after,  say,  in  one  to 
two  hours,  the  fresh  toxine,  we  should  in  such  an  animal 
have  to  increase  the  fatal  dose,  /.  e.,  we  should  require 
more  tetanus  toxine  to  kill  this  animal  than  a  normal  one, 
because  owing  to  the  previous  toxoid  injection  part  of 
the  cells  susceptible  to  tetanus  toxine  had  already  been 
occupied.  Provided  Ehrlich's  theory  was  correct,  so  that 
this  binding  of  the  toxoid  really  occurred,  the  conditions 
should  be  entirely  different  when,  instead  of  injecting 
the  toxine  shortly  after  the  toxoid,  I  waited  somewhat 
longer,  one  to  three  days,  and  then  injected  the  fresh 
tetanus  toxine.  For  in  that  case  Weigert's  l«iw  should 
come  into  play  and  the  receptors  have  commenced  to 
increase  in  number,  /.  e.,  the  organ  would  now  possess 
more  sensitive  groups  than  before.  This  would  have 
to  manifest  itself  in  such  fashion  that  in  contrast  to  the 
iirst   experiment   the  fatal   dose  of  fresh  tetanus  toxine 
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could   now  be  decreased;   in   other  words,   a  small    dose^ 
would  now  tetanize  the  animal  in  a  shorter  time. 

As  a  matter  of  fact,,  the  experiments  yielded  results 
which  were  exactly  like  those  deduced  theoretically  as 
just  described.  I  injected  a  guinea  pig  with  some  of  the 
non-poisonous  toxoid,  and  then,  one  hour  later,  with  the 
tetanus  toxine.  I  found  that  much  more  toxine  was 
required  to  kill  this  animal  than  a  normal  guinea  pig  of 
equal  size.  If,  on  the  contrary,  I  waited  one  to  three 
days,  it  was  found  that  then  a  dose  of  tetanus  toxine 
which  would  not  even  tetanize  a  normal  guinea  pig  was 
sufficient  to  kill  this  one. 

I  believe  that  if  we  keep  this  series  of  experiments 
in  mind  we  shall  find  that  it  furnishes  for  the  first  time 
experimental  proof  of  the  existence  of  the  three  stages, 
demanded  by  Ehrlich's  theory.  The  first  stage,  the 
binding  of  the  haptophore  group,  we  have  demonstrated 
with  our  toxoid;  the  second  stage,  the  increased  produc- 
tion of  receptors  is  demonstrated  by  the  second  series  of 
experiments  just  described;  the  third  stage  is  the 
thrusting  off  of  the  receptors.  Close  attention  to  these 
experiments  will  have  shown  you  that  with  our  com- 
pletely non-poisonous  toxoid  we  did  not  effect  this- 
thrusting  of  at  all.  The  serum  of  the  rabbit  treated  with 
this  toxoid  contained  no  antitoxine  whatever.  Hence  it 
follows  that  the  thrusting  off  of  the  receptors  into  the 
blood  serum  cannot  be  a  function  solely  of  the  hapto- 
phore group,  but  that  something  additional  is  required. 
This  "something,"  which  we  may  term  a  stimulus,  is  a 
function  of  the  toxophore  group,  as  I  have  been  able  to 
show  experimentally.  Because  of  these  experiments  I 
conceive  the  mechanism  of  the  binding  of  the  specific 
antibodies  in  the  serum  to  be  as  follows:  1.  The 
haptophore   group   is   bound   by  the   receptor.      '2.      The 
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consequence  of  this  binding  is  a  proliferation  of  the 
receptors.  In  this  stage,  however,  they  are  still  attached 
to  the  organ.  -1  In  order  that  they  be  thrust  off,  a 
certain  stimulus  is  required.  The  haptophore  group  is 
incapable  of  exerting  this  so  that  in  the  case  of  tetanus 
toxine,  this  is  exerted  by  the  toxophore  group. 

So  much,  gentlemen,  for  the  mechanism  of  the  for- 
mation of  these  substances,  especially  of  the  antitoxines. 

Another  point,  not  only  of  theoretical  but  also  of 
practical  interest,  and  one  which  I  shall  therefore  discuss, 
is  that  concerninor  the  action  of  antitoxines  on  toxines,  a 
question  on  which  really  the  entire  system  of  serum 
therapy  rests.  As  you  may  know,  just  this  action  of  anti- 
toxine  has  recently  been  the  subject  of  extended  scien- 
tific investigations  from  the  standpoint  of  physical 
chemistry.  Particularly  Arrhenius  and  Madsen  have 
tried  to  explain  these  relations  purely  according  to  the 
laws  of  that  science. 

Together  with  my  coworker  Bruck  I  have  been  able 
to  show,  especially  for  tetanus  toxine  and  its  corres- 
ponding antitoxine,  that  this  action  also  can  be  divided 
into  several  stages,  entirely  in  harmony  with  the  views 
of  Ehrlich.  The  first  stage  consists  in  a  loose  as'^ociation 
of  the  two  substances.  This  is  followed  by  a  true 
chemical  union,  which  becomes  firmer  as  time  goes  on. 
The  manner  in  which  we  are  able  to  demonstrate  this  in 
the  living  organism — and  only  in  this  can  we  obtain 
results  of  value  to  the  physician — is  seen  in  the  following 
experiment. 

We  know  from  the  researches  of  Meyer  and  Ransom 
that  tetanus  poison  is  not  absorbed  by  way  of  the  blood 
and  lymph  channels,  but  reaches  the  central  nervous 
system  by  way  of  the  nerves.  Following  its  injection 
the    tetanus   poison   ascends  in    the   axis   cylinder  of  the 
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nerves  to  the  motor  cells.  The  tetanus  antitoxiuc  unlike 
the  toxine  is  not  a  neurotropic  substance,  but  always 
follows  the  blood  and  lymph  channels.  In  adrenalin, 
discovered  by  Takamine,  we  possess  a  substance  which 
is  able  strongly  to  contract  the  capillaries  and  thus  to 
block  the  blood  absorption  path  of  a  particular  area. 
Proceeding  from  these  facts,  I  devised  the  following 
experiment:  Tetanus  toxine  and  antitoxine  were  mixed 
in  such  proportions  that  the  mixture  was  entirely  innocu- 
ous to  animals,  /.  e.,  it  was  neutral.  If  this  mixture  w^as 
injected  into  the  hind  paw  of  a  guinea  pig  no  tetanus 
developed.  When  however,  I  injected  some  adrenalin 
into  the  hind  paw  of  a  similar  sized  guinea  pig,  and 
waited  a  few  minutes  until  the  capillaries  had  contracted, 
and  than  injected  my  mixture  of  tetanus  toxine  and  anti- 
toxine, typical  tetanus  was  produced.  What  happened 
was  this,  that  the  channel  of  absorption  for  the  tetanus 
antitoxine  had  been  blocked,  while  that  for  the  toxine, 
the  nerve  path,  was  open.  The  toxine  had  therefore 
torn  loose  from  its  combination  and  followed  its  course 
to  the  central  nervous  system,  where  it  produced  tetanus. 
This  experiment,  however,  succeeds  only  within  a 
certain  period,  /.  c,  not  over  an  hour  after  mixing  the 
toxine  and  antitoxine.  If  we  wait  a  longer  time,  say, 
three  or  four  liours,  it  will  be  found  that  even  in  the 
adrenalin  animal  no  tetanus  is  produced,  because  by  this 
time  the  combination,  previously  a  loose  one,  is  so  firm 
that  the  substances  can  no  longer  be  torn  apart.  This 
union  can  be  hastened  by  employing  more  tetanus  anti- 
toxine, for  with  an  excess  of  antitoxine  even  after  only 
half  an  hour  it  is  impossible  by  means  of  adrenalin  to 
loosen  the  tetanus  toxine.  This  experiment,  therefore 
shows  that  the  tetanus  toxine-antitoxine  combination  is 
at    first  a   loose  one,  and  that  the  affinitv  becomes  firmer 
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and  firmer  with  time.  It  also  shows  the  possibility  of 
increasing  this  affinity  by  means  of  large  doses  of  anti- 
toxine,  a  point  of  considerable  practical  value  in  serum 
therapy. 

This  increase  in  the  firmness  of  the  combination  and 
these  several  stages,  both  of  which  can  be  demonstrated 
in  the  living  organism  as  just  described,  are  not  easily 
reconciled  with  the  views  of  Arrhenius  and  Madsen. 
However,  I  shall  not  enter  further  into  these  purely 
technical  and  theoretical  questions,  but  rather  turn  to  the 
more  practical  results  of  the  investigations   in   immunity. 

In  this  connection  I  shall  first  speak  of  the  finer 
structure  of  the  antibodies  in  the  serum,  a  point  of  great 
practical  importance,  as  you  will  shortly  see.  According 
to  Ehrlich's  theory,  as  you  may  recall,  every  immunizing 
group  in  a  substance  corresponds  to  a  counter  group  of 
the  fitting  receptors  in  the  organism.  Now,  we  can 
demonstrate  that  the  body  of  certain  bacteria,  c.  g.^ 
streptococci  or  Bacterium  coii,  is  not  a  homogeneous 
mass,  but  is  made  up  of  various  molecules  which  differ 
biologically  from  one  another.  Conforming  to  this,  the 
antibody  which  appears  in  a  serum  is  made  up  of  the  sum 
of  the  single  receptors  which  correspond  to  these  partial 
elements  in  the  bacterial  body.  These  separate  groups 
are  called  "partial  groups."  A  serum  therefore  consists 
of  the  partial  groups.  An  immune  serum  therefore 
consists  of  the  partial  groups  which  correspond  to  the 
separate  partial  elements  of  the  bacterial  body.  We  are 
further  able  to  show  that  these  partial  elements  in  one 
and  the  same  bacterial  species  are  not  the  same  for  all 
the  bacteria  of  that  species.  Thus  one  culture  of  strep- 
tococci or  Bacterium  coli  may  have  a  few  partial  elements 
which  differ  from  those  of  another  culture.  What  is  the 
consequence    of    this?     The    consequence    will    be    that 
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when  we  immunize  with  a  culture  a  of  such  bacteria  we 
shall  obtain  a  serum  which  acts  completely  on  this 
culture,  for  in  this  serum  all  the  partial  elements  present 
in  culture  a  are  represented.  If,  however,  we  employ 
culture  /;,  c,  or  d,  which  perhaps  possess  other  partial 
elements,  we  shall  find  that  the  serum  does  not  com- 
pletely affect  these  cultures.  As  already  stated,  such  a 
condition  of  things  is  met  with  in  streptococci,  in  hog 
cholera,  and  in  other  bacteria,  and  is  therefore  of 
considerable  practical  importance.  It  is  because  of  this 
fact  that  such  a  serum  acts  only  in  a  limited  number  of 
cases  and  not  in  others.  In  order  to  overcome  this 
difficulty  in  these  bacterial  species  we  have  no  choice  but 
to  make  sera,  not  by  means  of  one  culture,  but  by  means 
of  a  number  of  different  cultures  of  the  same  species. 
The  result  of  this  will  be  that,  corresponding  to  the 
various  partial  elements  in  these  different  cultures,  we 
shall  obtain  a  serum  containincr  a  largfe  number  of  the 
partial  groups.  Such  a  serum  will  then  exert  a  specific 
action  on  a  largfe  number  of  different  cultures. 

In  other  words,  the  development  and  the  closer 
analysis  of  the  problem  of  immunity,  especially  during 
the  past  few  years,  have  shown  us  that  we  must  make 
use,  more  than  heretofore,  of  so  C2L\\&d  polyvalent  serdi. 
In  passing  I  may  say  that  the  term  "polyvalent"  seems 
unfortunately  chosen,  and  therefore,  in  order  to  indicate 
that  such  a  serum  differs  from  a  monovalent  serum  (one 
derived  by  means  of  a  single  culture),  I  always  use  the 
term  multipartial.  Such  a  serum,  then,  contains  a 
number  of  partial  elements.  In  the  serum  therapy  of 
streptococci,  of  Bacterium  coli,  of  the  excitants  of  certain 
hsemorrhagic  septicaemias,  and,  as  we  shall  at  once  see, 
to  a  certain  extent  also  in  diphtheria,  I  consider  the  pro- 
duction  of  such   multipartial  sera  absolutely  necessary  in 
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practice.  Owing  to  these  partial  groups  also,  a  serum, 
<.  g,^  typhoid  serum,  can  specifically  affect  a  closely  allied 
species  of  bacterium,  like  Bactcrimn  coli,  for  example. 
For  it  is  known  that  closely  related  species  of  bacteria, 
such  as  typhoid  and  Bactcrimn  coli,  possess  certain  par- 
tial groups  in  common,  and  a  serum  is  thus  produced 
which  to  a  certain  extent  acts  on  both  species.  This 
constitutes  what  is  familiar  to  you  as  the  "group  re- 
action". 

This  principle  of  the  production  of  multipartial  sera 
is  also  of  considerable  importance  to  species  to  which 
heretofore  it  was  not  thought  to  apply.  This  is  illus- 
trated by  a  new  diphtheria  serum  which  I  described  in  a 
short  communication  about  a  year  and  a  half  ago. 

As  you  are  all  aware,  we  have  thus  far  in  practice 
made  use  only  of  Behring's  antitoxic  diphtheria  serum, 
i.  c,  one  which  acts  only  on  the  toxine  of  the  diphtheria 
bacilli,  but  not  on  the  bacilli  themselves  nor  on  the 
bacterial  cell  substance.  I  have  recently  called  attention 
to  the  fact  that  it  is  possible  to  obtain  a  serum  which  acts 
on  the  diphtheria  bacilli  themselves.  Such  a  serum  is 
obtained  when,  under  certain  conditions,  diphtheria  bacilli 
in  larofe  numbers  are  inoclulated  into  animals.  This  se- 
rum  causes  a  precipitation  of  the  substance  contained  in 
the  cell  bodies  of  the  diphtheria  bacilli,  and  agglutinates 
them.  Schwone,  of  Vienna,  was  able  to  show  that  a  se- 
rum obtained  by  treatment  with  a  single  culture  of  diph- 
theria acted  only  on  a  limited  number  of  diphtheria  cul- 
tures; and  that,  in  order  to  obtain  a  serum  specifically 
affecting  all  cultures  equally,  it  was  necessary  to  treat 
the  animal  with  a  large  number  of  different  diphtheria 
cultures,  in  other  words,  to  make  a  multipartial  serum. 
In  this  way  it  has  been  possible  to  obtain  sera  which,  in 
dilutions   of   1  :  5000  or  over,   specifically  agglutinate  all 
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cultures  of  diphtheria  thus  far  examined.  Lilce  Martin, 
of  the  Pasteur  Institute,  I  have  therefore  sought  to  deter- 
mine whether  any  practical  application  could  be  made  of 
this  serum,  which,  in  contrast  to  the  antitoxic  serum,  acts 
on  the  bacilli  themselves. 

You  are  well  aware  that  a  great  difficulty  in  com- 
bating diphtheria  is  this:  that  in  healthy  children,  but 
especially  in  diphtheria  convalescents,  despite  the  use  of 
antitoxine,  the  diphteria  bacilli  often  remain  in  the  naso- 
pharynx for  a  very  long  time.  This  is  extremely  an- 
noying, because  a  child  so  affected  cannot  be  sent  to 
school  until  all  diphtheria  bacilli  have  disappeared  from 
the  nasopharynx.  I  have  therefore  proceeded  as  follows: 
A  strongly  agglutinating,  multipartial  diphtheria  serum 
is  evaporated  to  dr^mess  in  vacuo,  mixed  with  sugar  of 
milk,  pulverized,  and  pressed  into  tablets.  These  tablets 
when  dissolved  in  the  mouth  cause  the  fluids  in  the  mouth 
to  become  stongly  agglutinating.  The  question  was,  and 
is,  whether  this  process  of  agglutination  wall  help  us  to 
get  rid  of  the  diphtheria  bacilli  from  the  nasopharynx 
more  quickly  and  surely  than  was  heretofore  possible. 
The  clinical  experiments  thus  far  made  speak  in  favor  of 
the  employment  of  this  serum.  Whereas  it  is  no  rarity 
for  diphtheria  bacilli  to  be  present  in  the  throats  of  con- 
valescents for  weeks,  it  has  been  found  that  in  the  cases 
in  which  these  tablets  have  been  used  the  bacilli  disap- 
peared within  a  few  days. 

My  usual  method  is  this:  A  tablet  is  allowed  to  dis- 
solve in  the  mouth  about  every  two  hours,  and  then,  after 
fifteen  minutes,  the  child's  nasopharynx  is  rinsed  out  with 
an  indifferent  fluid  in  the  form  of  a  spray  or  gargle.  I 
conceive  the  action  to  be  such  that,  whereas  when  this 
serum  is  not  employed  the  diphtheria  bacilli  are  scattered 
diffusely  throughout  the  nasopharynx,  under  the  influence 
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of  this  serum  they  are  agglutinated  or  clumped  together. 
One  might  liken  the  process  to  that  by  which  we  remove 
dirt  scattered  about  in  a  room.  The  dirt  is  swept  to- 
gether and  can  then  be  readily  removed.  The  diphtheria 
bacilli  are  massed  together  more  or  less  by  the  serum, 
and  these  clumps  are  then  removed  by  the  subsequent 
rinsing.  In  this  way  they  are  so  much  decreased  in 
amount  that  the  natural  power  of  the  organism  is  able 
much  more  quickly  to  make  away  with  those  remaining. 
I  am  in  hopes  that  this  new  diphtheria  serum  will  be  des- 
tined to  be  of  great  service,  especially  in  making  prophy- 
laxis easier  and  in  making  it  possible  to  send  the  diph- 
theria convalescents  to  school  earlier  than  heretofore. 

But  not  only  for  serum  therapy  is  my  view  of  the 
employment  of  many  different  kinds  of  diphtheria  cult- 
ures of  value;  I  believe  that  it  is  equally  important  for 
active  immunization,  /.  e.,  for  protection  against  an  in- 
fection by  means  of  dead  bacteria.  In  the  future  such  a 
serum,  made  by  the  simultaneous  inoculation  of  various 
races  of  one  and  the  same  or  closely  related  species  of 
bacteria,  will  play  a  more  and  more  important  role. 

You  see,  gentlemen,  that  in  the  subject  on  which  I 
have  spoken  this  evening,  theory  is  not  merely  of  aca- 
demic interest,  but,  on  the  contrary,  plays  an  eminently 
practical  role;  and  that  in  the  present  state  of  our  know- 
ledge we  are  only  then  able  to  further  practical  science 
when  we  carefully  regard  the  theoretical  side  of  this 
study  and,  by  means  of  experiment,  seek  to  extend  its 
application. 

The  principal  object  of  my  lecture  is  to  make  plain 
this  intimate  connection  between  theory  and  practice, 
and  this  I  have  attempted  to  do  by  means  of  a  few  illus- 
trations. In  closing,  gentlemen,  I  wish  to  express  my 
appreciation  for  the  opportunity  given  me  to  address  this 
assembly. 
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Dr.  F.  C.  Wood  demonstrated  stained  slides  of  Try- 
panosoma hominis  and  Trypanosoma  Brucei.  Dr.  Wood 
gave  a  short  discussion  of  the  conditions  under  which 
these  parasites  occur,  causing-  the  diseases  known  as 
"sleeping-  sickness"  and  nagana. 


Dr.  James  Ewing  presented  Specimens  of  a  Case  of 
Kala-Azar,  recently  described  by  Marchand  and  Leding- 
hamiZcv'/./.  Hygiene,  Bd.  xlvii).  The  sections  were  pre- 
pared from  material  which  Prof.  Marchand  had  very  kindly 
presented  to  him  in  Leipsic.  The  sections  showed  large 
numbers  of  the  protozoon  described  by  Donovan.  Leish- 
mann,  and  others,  and  which  had  first  been  found  in  the 
aspirated  blood  of  the  spleen.      W^hile  very  scant)-  in  the 
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circulating  blood,  they  were  enormously  abundant  in  the 
viscera.  The  parasites  occupied  much  enlarged  endothe- 
lial cells  which  contained  from  ten  to  one  hundred  in 
section.  The  structure  of  the  parasite  was  very  distinct 
even  in  the  sections  stained  by  haematoxylin  and  eosin 
or  by  Nocht's  method.  It  consisted  of  a  macronucleus 
and  a  very  densely  staining  micronucleus  inclosed  in  a 
protoplasmic  envelope  from  1  to  2  micra  in  diameter.  It 
was  mentioned  that  considerable  evidence  supports  the 
belief  that  this  body  represents  one  phase  of  the  life  his_^ 
history  of  a  trypanosome. 
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Since  the  demonstration  of  the  value  of  Widal's  test 
as  an  aid  in  the  diagnosis  of  typhoid  fever,  various  modes 
of  applying  it  have  been  in  vogue.  Dried  blood  has  been 
used  largely  for  clinical  work.  For  scientific  study,  the 
separated  serum  which  permits  more  accurate  dilution, 
has  been  employed.  Hanging  drop  preparations  ob- 
served with  a  high  power  of  the  microscope  have  been  as 
a  rule  a  part  of  the  technique.  Until  recently  no  method 
which  could  be  applied  readily  and  safely  by  each  physi- 
cian to  his  own  cases  had  been  suggested,  but  within  the 
past  few  years  several  attempts  have  been  made  to  intro- 
duce a  macroscopic  Widal  test.  In  each  instance  the 
advantages  claimed  have  been: — 

1.  Ease  and  simplicity  of  technique; 

2.  Independence  of  the  microscope; 

3.  The  use  of  a  permanent  suspension  of  dead  bacilli. 
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In  April,  1902,  Proscher  (1 )  described  a  new  Widal 
technique.  He  used  an  emulsion  or  suspension  of  24 
hours  bouillon-grown  bacilli  killed  with  formalin.  This 
he  mixed  with  the  diluted  serum  in  little  transparent 
dishes,  set  them  in  the  incubator  at  37'^  C,  and  at  the 
end  of  an  hour  or  two  observed  the  result  with  a  low 
power  of  the  microscope.  The  method  is  hardly  adapted 
to  use  outside  of  a  laboratory. 

In  1903,  Picker  (2)  of  Darmstadt,  published  a  notice 
of  a  typhus  diagnosticum  devised  by  him  and  possessing 
all  the  advantages  of  general  availability  suggested  above. 
He  failed  to  state  how  he  prepared  the  suspension  which 
was  the  essential  feature  of  his  method,  but  intimated 
that  it  involved  a  lengthy  and  complicated  process  and 
that  it  would  not  be  wise  for  others  to  try  to  make  a  simi- 
lar solution.  Picker  gave  no  reports  of  cases  in  which 
his  diagnosticum  had  been  tried  but  said  it  had  been  used 
with  success,  and  in  a  footnote  stated  that  Merck  had 
been  entrusted  with  its  manufacture.  He  sugforested  that 
those  who  wanted  any  might  buy  it.  The  price  as  put 
up  with  sufficient  suspension  for  about  twenty-five  tests 
is  one  dollar  and  fifty  cents. 

In  August,  1904,  Walter  (3)  reported  a  series  of  22 
cases  tested  with  Picker's  diagnosticum.  Of  these,  1;> 
caused  agglutination  in  high  dilution.  Of  the  15,  twelve 
were  undoubted  typhoids,  2  were  probably  typhoid,  and 
1  which  reacted  only  in  a  dilution  of  1-50,  gave  no  other 
sign  of  typhoid  fever.  The  remaining  7  non-typhoid 
cases  did  not  react.  All  of  the  cases  were  tried  at  the 
same  time  by  the  usual  microscopic  method  and  grossly 
with  a  solution  which  Walter  made  with  atrar-ofrown  cult- 
ures  suspended  in  a  mixture  of  salt  solution,  glycerine, 
and  carbolic  acid.  The  results  of  the  three  methods, 
coincided. 
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Ruecliger  (4),  in  a  recent  number  of  the  Jonnial  of 
Infectious  Diseases,  reports  a  long  series  of  gross  re- 
actions done  with  formaHnized  emulsions  and  states  that 
certain  sera  diluted  1-20,000  caused  visible  agglutination 
in  5  to  8  hours.  This  is  perhaps  possible,  but  after  our 
experience  with  formaHnized  cultures  it  seems  likely  that 
owing  to  insufficient  control  work  he  was  deceived  by  al- 
bumin precipitations. 

Buxton  (5)  also  has  met  with  success  while  using 
cultures  of  bacilli  killed  with  formalin. 

Roily  (6)  has  worked  to  advantage  with  a  solution 
in  which  the  organisms  are  killed  with  formol  or  toluol. 
The  preparation  of  Rolly's  emulsion  necessitates  several 
weeks  time  and  much  care. 

Gramann  (7)  and  Kasarinow  (8)  have  reported  favor- 
ably on  Picker's  diagnosticum. 

Early  last  spring,  in  the  Presbyterian  Hospital  labo- 
ratory, we  began  working  with  suspensions  of  typhoid 
bacilli  which  had  been  killed  with  formalin.  With  one 
particular  stock  of  solution  we  met  with  marked  success, 
testing  a  large  series  of  cases  of  typhoid  fever  and  thor- 
oughly controlling  the  work  with  many  different  non- 
typhoid  sera.  All  the  typhoid  cases  agglutinated  our 
formalinized  emulsion  and  only  two  of  over  100  dififerent 
control  sera  caused  apparent  clumping  within  the  three 
hour  time  limit.  One  of  these  cases  had  certainly  had 
typhoid  fever,  the  other  possibly.  An  approximate  dilu- 
tion of  1-1 00  was  used  in  each  case  and  if  there  was  no 
clumping  visible  to  the  naked  eye  at  the  end  of  three 
hours  the  result  was  considered  nes^ative.  The  averapfe 
day  of  reaction  was  the  seventh  to  eighth  day  of  the  pa- 
tients sickness  in  bed.  Many  of  the  control  tubes  showed 
■clumping  on  standing  <>  to  12  hours. 

We    never    made   another   formalin    solution   which 
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abundant  control  work  did  not  prove  unreliable.  We 
attributed  this  to  the  instability  of  the  formalin  and  to 
the  fact,  pointed  out  by  Gatrona  (9),  that  this  reagent 
in  the  presence  of  a  very  slight  trace  of  acid  constitutes 
one  of  our  most  delicate  tests  for  albumin. 

After  several  further  unsuccessful  attempts  to  com- 
pound a  satisfactory  suspension,  we  made,  aided  by  valu- 
able suggestions  from  Dr.  T.  Hastings,  a  solution  in  this 
manner: 

A  well  tried  strain  of  typhoid  bacilli  is  grown  for  24 
hours  on  slant  agar  in  large  tubes. 

The  bacilli  are  washed  from  the  media  with  a  mixt- 
ure of  sterile  salt  solution,  450  parts,  glycerine,  50  parts, 
95  per  cent,  carbolic  acid,  1,25  parts.  One  hundred  c.c. 
of  the  solution  are  sufficient  to  wash  one  laroe  aoar  tube. 

This  solution  is  at  first  cloudy,  but  after  standing  for 
two  weeks  becomes  translucent  and  the  bacilli  on  being- 
transplanted  fail  to  grow.  It  is  then  ready  for  use,  and 
is  permanent  if  kept  in  sterile  bottles  in  a  moderately 
cool  and  dark  place.  The  small  percentage  of  carbolic 
acid,  equal  to  1-400,  renders  contamination  difficult,  and 
the  glycerine  by  increasing  the  specific  gravity  serves  to 
keep  the  bacilli  in  suspension.  The  stock  bottle  should 
be  shaken  occasionally. 

With  such  a  suspension  and  five  others  prepared  in 
the  same  way,  30  cases  of  typhoid  fever  and  27  controls 
were  tested.  Of  the  30  cases,  29  agglutinated  in  an  ac- 
curate dilution  of  1-100.  The  one  case  which  failed  to 
clump  died  in  the  second  week  after  his  blood  had  been 
twice  tested.  None  of  the  controls  reacted  with  the  se- 
rum diluted  only  1-40.  The  controls  included  3  cases  of 
nephritis,  2  of  malaria,  1  of  appendicitis,  2  of  tuberculosis, 
1  of  abscess  of  the  liver,  1  of  cholelithiasis — both  with 
jaundice —  and    several    surgical   cases.       The  reaction  if 
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positive  occiired  within  20  hours.  Six  controls  stood  for 
eight  days  without  apparent  change  of  any  sort,  and 
many  others  from  48  to  72  hours.  The  average  day 
when  the  reaction  w^as  obtained  first  was  the  patient's 
seventh  day  in  bed.  Four  reacted  on  the  second  day  in 
bed,  1  on  the  third,  and  1  on  the  fourth.  Twenty-five 
cases  were  positive  on  the  first  examination,  2  on  the  sec- 
ond, and  2  on  the  third 
examination.  An  interval 
of  48  hours  elapsed  be- 
tween successive  exam- 
inations. The  different 
solutions  were  uniform  in 
their  susceptibility  to  ag- 
glutination except  that 
one  made  with  bacilli 
grown     for     8    days    was 


-^ 


I     I 


B  I      7        C   '  much   slower  in    reacting 

than  the  others.  Coinci- 
dent examinations  using 
Picker's  diagnosticum 
and  the  microscope  me- 
thod eave  similar  results. 
Picker's  suspension  was 
somewhat  slower.  At  the 
expiration  of  a  month's 
use  the  solution  reacted 
as  well  as  on  the  first  day. 
Our  technique  has  been 
Fk;.  1.  the  following:-    All  tubes 

^.— Small  Test  Tube  containing  the  col-    and  pipettes  are  cleaned 

lecting  bulb  filled  with  blood.  ,      ^  .  •    i        i       i      i 

^.-Graduated  Test  Tube  for  rapid  dilu-     before  USlUg  With   alcohol 
tion. 


C. — Collecting  bulb  showing  vent  and  file 
mark  for  breaking  end. 


and  ether. 
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1.  The  blood  is  collected  in  small  bulbs  with  a  small 
vent-hole  at  one  end  and  drawn  to  a  capillary  tube  at 
the  other.  It  is  only  necessary  to  prick  the  ear  rather 
briskly  with  a  Hagedorn  needle  and  keep  the  tip  of  the 
bulb  to  the  exuding-  drop.  Milking  (not  squeezing)  the 
lobe  of  the  ear  will  facilitate  the  flow  of  blood.  When 
the  bulb  is  two-thirds  full,  it  is  held  for  one  minute  in  a 
slantinor  manner  and  laid  aside  for  one  to  two  hours. 
At  the  end  of  this  time  about  0.2  c.c.  of  serum  will  have 
separated.  By  covering  the  vent-hole  with  a  broad  elastic 
band  the  bulb  may  be  carried  any  distance.  The  point 
may  be  sealed  with  sealing  wax. 

2.  From  a  modified  Shuster  dropping-bottle  a  small 
graduated  test  tube  is  filled  to  the  1  c.c.  mark  with  ster- 
ile salt  solution.  The  large  end  is  broken  from  the  bulb 
at  the  file  mark  and  with  a  capillary  tube  drawn  to  a  long 
point  and  graduated  in  one-hundredths  of  a  c.c,  enough 
serum  is  drawn  up  to  make  with  the  salt  solution  the  di- 
lution required.  The  pipette  with 
the  contained  serum  is  then  in- 
serted into  the  test  tube  and 
thoroughly  washed  out  with  the 
salt  solution. 

3.     From   another   dropper 
enough   of  the  typhoid    suspen- 
sion  is  added  to  bring  the  fluid 
in    the    test   tube    to   the    2   c.c. 
mark.      The  mouth   of  the  tube 
is  then  stopped  with   a  plug  of 
cotton   and  set  aside  in  a  cool, 
dark  place. 
Within    two  to   twenty  hours,  if  the  reaction  is  posi- 
tive,  depending  upon  the  dilution  of  the  serum  used  and 
its  agglutinating  power,  a  marked  granularity  of  the  fluid 


Dropping   bottle   for  sterile 
salt  solution. 
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in  the  tube  will  be  noted.  Following-  this  there 
will  be  seen  distinct  clumps  beginning  to  sink  to- 
ward the  bottom,  and  at  the  conclusion  of  the  re- 
action, the  fluid  above  will  be  limpid  and  free  from 
clumps  and  the  point  of  the  test  tube  will  contain 
a  small,  white,  tiocculent,  mass  of  ao;o-lutinated 
bacilli. 

In  conclusion: — 

1.  The  method  seems  to  be  adapted  to  use 
by  the  practising  physician  because  its  technique 
is  simple  and  free  from  danger,  and  because  the 
reading  of  the  reaction  is  absolute.  It  is  either 
positive  or  negative. 

2.  It  is  possible  that  a  similar  suspension  of 
appropriate  bacteria  may  be  used  in  the  diagnosis 
of  diseases  other  than  typhoid  fever. 

3.  The  composition  of  the  fluid  composing 
the  basis  of  the  suspension  may  perhaps  be  altered 
and  improved  so  that  the  agglutination  will  occur 
more  quickly. 

4.  The  methods  of  dilution  here  suggested 
are  thought  to  be  somewhat  simpler  and  more 
rapid  than  those  heretofore  employed. 

Finally,  I  wish  to  thank  Dr.  T.  Hastings  for 
valuable  suggestions,  and  Miss  Selma  Granat  for 
material  aid  in  preparing  the  suspensions. 


Fig.  3. 

Graduated 
pipette. 
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Dr.  \V.  H.  Park  said  that  it  seemed  to  him  that 
the  method  described  by  Dr.  Borden  was  ver\"  much 
easier  for  the  physician  than  the  old  method,  but  he 
asked  whether  there  was  any  chfference  in  results  with 
this  method  of  using  cultures  killed  by  carbolic  acid,  and 
the  usual  use,  in  proper  proportions,  of  live  cultures. 

Dr.  Borden  said  that  he  had  tried  a  few  live  cult- 
ures microscopically  and  they  reacted  very  well.  With 
the  method  he  described  the  physician  did  not  have  to 
make  plants  from  day  to  day  and  keep  live  bacilli  about 
the  house.  They  reacted,  moreover,  perfectly  well. 
Widal  himself  had  spoken  of  using  the  dead  bacilli  for 
his  agglutination  test. 

Dr.  V.  C.  Wood  said  that  he  was  not  willing  to 
give  up  what  had  been  to  him  a  very  important  phenom- 
enon— the  motility  of  the  bacilli.  The  bacilli  in  cases  of 
miliary  tuberculosis  tested  in  dilutions  of  i-4o  and  1-60 
showed  persistent  motility,  and  it  was  this  motility  which 
differentiated  such  reactions  from  true  t)'phoid  in  which 
motility  ceased  early.  He  asked  Dr.  Borden  if  they  had 
had  that  experience  at  the  Presbxterlan  Hospital. 
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Dk.   Borden  replied  that  they  had. 

Dr.  Wood  asked  if  they  had  tried  the  suspension  in 
cases  of  miliary  tuberculosis. 

Dr.  Borden  said  he  had  tried  three  cases  of  miliary 
tuberculosis  by  the  gross  method  and  did  not  get  the  re- 
action in  any  of  the  tubes,  1-40,  after  standing  several 
hours. 

Dr.  Philip  Hanson  Hiss  said  that  he  thought  Dr. 
Wood's  objection  to  dead  bacilli  generally  held  with  the 
microscopic  test.  Any  action  we  might  get  with  tuber- 
culosis when  using  the  gross  test  was  not  noticeable  to 
the  eye,  for  although  we  might  get  very  small  clumps,  he 
doubted  if  we  would  get  precipitates. 

Dr.  E.  Libman  said  that  at  the  Mount  Sinai  Hospi- 
tal they  had  tried  the  Ruediger  method  with  formalinized 
cultures.  It  was  found  not  to  be  specific.  They  had  had 
several  cases,  not  typhoid  (in  two  cases  of  which  there 
was  no  fever)  and  the  test  gave  a  complete  reaction  at 
1-20  and  1-50.  They  had  given  up  the  Ruediger  method. 
Whether  this  happened  when  the  serum  was  used  alone, 
he  did  not  know.  With  the  Ruediger  method  the  blood 
was  diluted.  They  had  obtained  microscopic  reactions 
with  both  live  and  dead  bacilli,  and  they  had  found  it 
better  to  stick  to  the  live  bacilli  as  the  results  were  bet- 
ter. They  had  had  positive  reactions  with  live  bacilli 
when  the  reactions  were  absent  with  dead  bacilli.  On 
the  other  hand,  one  or  two  cases  were  found  to  give  posi- 
tive reactions  with  dead  bacilli  when  not  positive  with 
live.  He  said  that  microscopically,  when  we  do  get  a 
good  reaction  with  dead  bacilli,  it  is  as  a  rule  better  and 
more  decided  than  we  get  in  the  same  case  with  the  live 
bacilli. 

Dr.  Borden  said  that  the  apparent  success  which  he 
at  first  had  with  the  bacilli  killed  with  formalin  was  very 
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■deceivino-.  For  a  lone  time  the  reaction  was  thoucrht  to 
be  specific;  it  did  not  always  occur  in  three  hours,  but  in 
the  course  of  fiv^e  or  six  hours  a  fiocculent  precipitate 
would  be  seen  coming  down.  Rather  arbitrarily  a  stand- 
ard of  three  hours  was  set.  This  was  thought  to  be  all 
right,  but  the  solutions  as  made  up  may  have  been  a  little 
too  acid  and  the  reaction  commenced  to  occur  before  the 
three  hour  limit.  Finally,  after  trying  a  great  many 
emulsions,  the  method  was  decided  to  be  worthless. 
Whether  other  observers  use  a  different  method  in 
making  the  suspension.  Dr.  Borden  did  not  know,  but 
apparently  they  used  about  the  same.  He  had  gained 
the  impression  in  reading  the  articles  that  they  had  not 
done  sufficient  control  work  to  make  their  results  con- 
vincincT      He  himself  had  done  more  controls  than  cases. 
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The  histological  study  of  rabies  material  was  under- 
taken a  few  months  ago  at  the  Health  Department  Labo- 
ratory, at  the  suggestion  of  Dr.  Park,  who  wished  to  have 
some  of  the  newer  methods  applied  to  it,  with  the  idea 
of  finding  some  diagnostic  condition,  or,  if  possible,  the 
cause  of  the  disease  itself.  The  work  done  so  far  is  in 
no  sense  complete.  The  idea  in  bringing  it  to  the  atten- 
tion of  this  Society  is  to  obtain  from  those  who  may  be 
interested  in  this  subject,  their  ideas  as  to  the  nature  and 
significance  of  certain  conditions  found,  and  suggestions 
as  to  future  lines  of  work. 

The  most  striking  and  constant  condition  found  thus 
far  is  the  presence  of  certain  minute  bodies,  described  in 
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1903  by  Negri,  a  worker  in  Golgi's  laboratory,  and  con- 
sidered by  him  to  be  protozoa  and  the  cause  of  the  dis- 
ease. 

We  have  used  material  in  this  study  from  sixteen 
dogs,  nine  guinea-pigs,  three  rabbits,  and  from  one  case 
of  human  rabies.  Of  the  dogs,  five  were  ordinary  cases 
of  rabies,  as  they  came  from  the  street.  In  five  the  dis- 
ease was  produced  experimentally,  twice  by  subdural 
inoculations  of  fixed  virus,  once  by  subdural  inoculations 
with  virus  from  the  submaxillary  o-land  in  a  doyf  which 
died  of  street  rabies,  and  twice  by  inoculation  into  the 
leg:,  hi  one  case  the  virus  beine  contained  in  the  gfland 
tissue,  in  the  other  in  the  brain  of  dogs  which  had  suc- 
cumbed to  street  rabies.  Six  dogs  were  normal  and  were 
used  as  controls. 

Of  the  rabbits,  two  were  inoculated  subdurally  with 
fixed  virus  and  one  was  a  control. 

Five  of  the  guinea-pigs  were  inoculated  subdurally 
with  the  brain  tissue  of  dogs  which  had  died  of  street 
rabies;  one  was  inoculated  with  fixed  virus;  two  were  nor- 
mal, and  one  a  mild  case  of  tetanus. 

By  varying  the  conditions  as  to  strength  of  virus, 
site  of  inoculation,  and  variety  of  animal  used,  the  clinical 
aspect  of  the  disease  was  varied  in  its  duration  of  incuba- 
tion and  of  symptoms 

There  were  in  all,  then,  nineteen  cases  of  rabies  and 
nine  controls,  of  which  eight  were  normal  animals  and 
one  a  case  of  tetanus. 

The  first  three  specimens  were  fixed  in  formalin  and 
badly  handled  so  that  they  were  unfit  for  study.  Barring 
these,  there  were  sixteen  cases  of  rabies  examined,  in  all 
of  which  bodies  such  as  have  been  described  by  Negri 
were   found.      In    none  of  the  normal  cases  was  anything 
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similar  seen.  In  the  cerebellum  of  the  case  of  tetanus,  a 
very  few  minute  inclusions  were  found  resembling  gran- 
ules found  in  large  numbers  in  animals  dying  with  fixed 
virus. 

In  attempting  to  describe  these  corpuscles,  as  they 
have  been  called,  one  finds  such  grreat  variations  in  their 
size,  shape,  and  structure,  that  the  question  naturally 
arises  as  to  whether  they  are  all  one  and  the  same  thing 
in  different  forms,   or  are  sometimes  of  different  nature. 

Shape. — The  commonest  shape  seen  is  round,  next 
oval  or  oblong.  Occasionally  irregular  shapes  are  seen 
which  might  almost  suggest  a  previous  amoeboid  motion. 

Size. — The  size  also  varies,  the  largest  forms  being 
half  again  as  large  as  a  red  blood  cell,  or  even  larger, 
while  the  smallest  appear  as  minute  granules  scarcely 
visible  with  a  1-12  oil  immersion  lens. 

StriLcturc. — With  regard  to  structure  we  find  again 
the  greatest  difference.  Some  of  the  largest  bodies  ap- 
pear to  have  a  certain  definite  structure.  For  example, 
they  may  contain  from  one  to  a  dozen  or  more  small 
round  granules,  each  surrounded  by  a  circular  clear  space. 
These  granules  are  sometimes  arranged  in  a  circle  around 
an  irregularly  shaped  center.  Sometimes  they  fill  the 
corpuscle  completely.  In  other  instances,  we  find  little 
structure,  except  that  the  [)eriphery  stains  more  heavily 
and  has  a  notched  appearance,  in  places  giving  the  ap- 
pearance of  ring  bodies.  Other  corpuscles  stain  solidly 
throughout  and  are  without  apparent  structure.  The 
smallest  forms  appear  as  minute  granules.  This  differ- 
ence in  structure  may  be  due  in  part  to  variation  in  tech- 
nique. 

Numbers. — In  some  of  the  brains  examined,  the  cor- 
puscles were  very  numerous,  appearing  as  inclusions, 
sometimes  several  in  a  cell,  throuo'hout  the  cerebrum  and 
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cerebellum.  In  other  cases,  they  were  few  in  number, 
being  seen  only  in  a  limited  number  of  the  Purkinje  cells 
of  the  cerebellum.  When  very  numerous  they  may  ap- 
pear outside  of  the  ganglion  cells.  The  Purkinje  cells 
and  the  large  ganglion  cells  in  the  region  of  Amnion's 
Horn  are  given  by  Negri  as  the  most  favorable  regions 
for  finding  them.  Some  of  the  smallest  forms,  or  bodies 
like  them,  occasionally  appear  within  the  nuclei. 

Accordinor  to  Ne^rri,  when  the  animal  has  been  inoc- 
ulated  subdurally  they  are  rarely  found  in  the  cord  and 
then  only  in  the  cervical  region,  but  when  the  inoculation 
has  been  into  the  sciatic  nerve,  they  are  much  more  nu- 
merous in  the  cord,  especially  in  the  lumbar  regions. 
We  have  examined  but  one  cord  and  are  therefore  un- 
able to  give  any  personal  experience  on  this  point. 
Although  in  our  cases  the  greatest  number  of  corpuscles 
appeared  in  a  guinea-pig  inoculated  subdurally  and  the 
fewest  number  in  a  doof  with  rabies  contracted  on  the 
Street,  yet  they  were  found  in  large  numbers  in  other 
dogs  with  street  rabies  and  in  a  pup  which  was  inoculated 
in  the  leg,  so  that  the  site  of  inoculation  does  not  always 
seem  to  affect  the  numbers  present  in  the  brain. 

Although  Negri  claims  to  find  all  fixations  equally 
good,  it  has  seemed  to  us  that  Zenker's  solution  is  by  far 
the  best  for  this  work.  Alcohol  and  formalin  with  their 
various  combinations  are  very  uncertain.  Bichloride  of 
mercury  answers  well. 

In  the  main,  all  these  different  forms  agree  in  being 
acido-phile  in  their  staining  properties.  The  best  stain 
is  an  eosin-methylene  blue  combination,  with  which  they 
present  a  striking  appearance  as  red  inclusions  in  the 
blue  body  of  the  nerve  cell.  They  may  also  be  stained 
with  the  haematoxylin  and  eosin  combination,  with. 
Borel's  stain,  iron  alum  haematoxylin  and  fuchsin. 


TATHOLOGICAL    STUDIES    IN    RABIES.  105 

They  failed  to  stain  with  thionin  in  the  only  speci- 
men tried.  With  the  eosin-methylene  blue  stain,  some 
of  the  corpuscles,  especially  the  larger  structured  forms, 
take  on  a  purplish  or  almost  bluish  color;  others  appear 
to  be  a  light  green.  Others  show  as  a  red  body  with  blue 
nuclei.      In  the  main,  however,  they  stain  bright  red. 

Nature. — The  nature  of  these  corpuscles  is  a  matter 
of  speculation.  Negri  asserts  that  they  are  protozoa. 
In  support  of  this  view  are  the  apparently  highly  struct- 
ured, purplish  bodies  occasionally  seen,  which  present  a 
rather  startling  appearance.  That  they  are  not  artefacts, 
is  clear  from  the  fact  that  they  do  not  appear  in  normal 
tissue  treated  in  exactly  the  same  way. 

The  suggestion  has  been  made  by  Dr.  Williams,  of 
the  Health  Department,  who  has  examined  all  the  prep- 
arations and  given  much  valuable  advice,  that  they  may 
be  degenerating  red  blood  cells.  As  supporting  this 
idea  are  the  facts  that  the  brain  tissue  is  markedly  con- 
gested in  rabies,  that  red  blood  cells  appear  in  close 
proximity  to  the  ganglion  cells  and  further  than  un- 
cioubted  red  cells  do  occur  as  inclusions  in  the  o-anoHon 
cells.  The  staining  properties  of  the  corpuscles  and  of 
the  red  cells  are  practically  identical.  Further,  in  many 
instances  the  red  blood  cells  have  considerable  structure, 
presenting  somewhat  suggestive  intermediate  forms. 
However,  it  must  be  said  that  red  blood  cells  with  as 
great  an  amount  of  structure  as  the  most  elaborate  of  the 
corpuscles  are  not  seen,  at  least  not  within  the  blood  ves- 
sels. 

The  fact  that  a  few  minute  eosinophile  granules 
were  found  within  the  Purkinje  cells  in  the  one  case  of 
tetanus  examined  is  suggestive  that  these  may  be  degen- 
eration forms  of  some  structure,  possibly  the  intranuclear 
network.      After  all,  these  small  granules,  the  onl)'  forms 
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found  in  animals  poisoned  by  fixed  virus,  may  be  of  an 
entirely  different  nature  from  the  laroe  structured  forms 
which  Negri  insists  are  only  found  when  the  incubation 
is  [prolonged  to  two  weeks  by  using  street  virus. 

I  have  not  been  successful  in  obtaining  the  haemo- 
siderin  reaction  in  these  corpuscles  in  the  two  trials 
made. 

Another  point  to  be  considered  in  discussing  the 
nature  of  these  forms,  is  the  fact  that  by  using  the  same 
fixations  and  stains  they  do  not  appear  in  the  submaxil- 
lary glands  examined  thus  far.  These  glands  are  infec- 
tious and  while  they  show  certain  bodies  of  necrotic 
nature,  Negri  corpuscles  as  they  appear  in  the  brain  have 
not  been  seen  by  us. 

Whatever  the  nature  of  these  inclusions  it  would 
seem  as  though  they  might  be  of  considerable  diagnostic 
importance.  We  have  as  yet  examined  practically  no 
pathological  cases  as  controls.  The  findings  in  the  case 
of  tetanus  examined  showed  none  of  the  large  forms 
characteristic  of  street  rabies,  which  is  the  form  of  the 
disease  requiring  diagnosis  practically.  It  is  hoped  that 
those  who  have  examined  the  brain  tissues  under  various 
pathological  conditions  will  give  us  their  experience  on 
this  point.  The  presence  or  absence  of  these  forms  in 
other  brain  affections  is  of  course  a  most  important  point 
in  determining  their  diagnostic  value,  but  it  would  seem 
from  our  experience  that  the  material  should  be  fixed  in 
Zenker's  fluid  to  make  the  control  accurate. 

Negri  has  subjected  this  method  of  diagnosis  to  a 
rather  severe  test  having  diagnosed  rabies  in  7<>  out  of  71 
cases  correctly.  Further,  he  did  not  diagnosis  it  in  any 
case  proved  not  to  be  rabies,  He  ascribed  his  failure  in 
the  one  case  to  the  fact  that  he  had  a  very  small  portion 
of  tissue  from  only  one  portion  of  the  brain. 
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I  may  add  in  conclusion  that  in  our  very  limited  ex- 
perience, in  o  out  of  the  4  cases  of  street  rabies  in  dogs, 
the  diagnosis  was  very  easy,  the  inclusions  being  very 
numerous.  In  the  fourth  they  were  few,  their  discovery 
requiring  the  searching  of  many  fields.  It  would  seem 
that  for  purposes  of  diagnosis  tissue  should  be  taken 
both  from  the  rep'ions  of  Amnion's  horn,  the  cerebellum, 
and  if  possible  from  the  lumbar  cord. 

Lhsiussion. 

Dr.  Ax.xa  Williams  said  that  on  first  studying  the 
specimens  the  possibility  of  the  cell  inclusions  being  de- 
rived from  the  red  blood  cells  seemed  great,  but  the  fur- 
ther the  stud)-  was  carried,  the  less  the  possibility  seemed. 
The  majority  of  the  forms  she  had  seen  showed  such  a 
constant,  definite  and  cliaracteristic  structure,  that  it 
seemed  almost  impossible  to  consider  them  derivatives  of 
red  blood  cells.  Furthermore,  a  few  smears  which  she 
had  made  and  stained  b)'  the  Nocht-Romanowsky  method, 
as  recommended  by  Dr.  Ewing,  stained  the  bodies  more 
or  less  characteristically  and  showed  no  evidence  of  their 
having  been  derived  from  red  blood  cells  or  of  their  being 
cell  degenerations  of  any  kind.  Dr.  Williams  said  there- 
fore, that  as  far  as  morphological  study  of  stained  speci- 
mens alone,  could  help,  the  evidence  was  in  favor  of  the 
inclusions  being  individual  organisms  or  protozoa. 

Dr.  James  Ewing  said  that  he  had  the  pleasure  of 
looking  over  some  of  Dr.  Poor's  specimens  and  that  he 
had  drawn  impressions  regarding  the  nature  of  the  Negri 
bodies  in  the  reverse  order  of  those  expressed  by  Dr. 
Williams.  In  the  first  cases  examined,  the  very  definite 
structure  of  the  bodies  in  the  tranorlion  cells,  and  the  fact 
that  they  were  totally  unlike  an)'thing  he  had  ever  before 
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seen  in  a  considerable  experience  with  ganglion  cells  ex- 
amined under  a  high  power  of  the  microscope  led  him  to 
think  that  they  must  be  foreign  bodies  and  probably  pro- 
tozoa. After  seeing  the  specimen  from  the  guinea-pig, 
in  which  the  disease  was  of  slow  development,  he  had 
found,  on  the  contrary,  much  evidence  that  the  red  cell 
theory  suggested  by  Dr.  Williams,  was  well  founded,  and 
would  be  a  safe  one  to  follow  as  a  working  hypothesis. 
It  was  well  known  that  the  cyanotic  blue  color  of  the 
cortex  in  rabies  was  pathognomonic  and  was  referable  to 
extreme  distension  of  the  blood  capillaries  of  the  gray 
matter.  In  the  case  of  this  guinea-pig,  not  only  were  the 
capillaries  distended,  but  there  was  considerable  diffuse 
infiltration  of  the  gray  matter  with  whole  and  fragmented 
but  otherwise  unaltered  red  cells.  Many  of  these  cells 
lay  in  the  lymph  spaces  about  the  ganglion  cells,  and  in 
the  bodies  of  some  ganglion  cells  there  were  found  un- 
altered red  cells.  In  this  guinea-pig,  but  not  in  the  other 
cases  he  had  examined,  there  appeared  to  be  numerous 
transition  forms  between  red  cells  and  the  parasites.. 
The  argument  from  transition  forms,  however.  Dr.  Ewing 
did  not  reeard  as  free  from  danoer  of  error,  and  he  had 
never  seen  any  such  degeneration  forms  of  red  cells  in 
any  other  condition.  Experience  had  shown  that  what- 
ever their  nature  these  bodies  were  diagnostic  of  rabies. 
The  protozoon  theory,  Dr.  Ewing  thought,  ought  not  to 
be  hastily  welcomed  until  other  less  sensational  hypothe- 
ses had  been  fully  set  aside  by  systematic  control  work. 
He  had  suggested  that  the  staining  of  cells  isolated  by 
teasing  and  dried  on  a  slide  might  give  some  information 
about  the  bodies  more  reliable  than  that  obtained  by  the 
study  of  sections  of  tissue  fixed  in  complex  mixtures  of 
metallic  salts  and  acids.  The  fact  that  the  bodies  were 
not  found   in  the  parotid   and   submaxillary  glands,, and. 


PATHOLOGICAL    CIIE.MLSTRV    OF    TUMORS.  1(>9 

that  the  virus  of  rabies  passed  the  Berkefeld  filter, 
seemed  incompatible  with  the  view  that  the  Negri  bodies 
were  the  protozoon  cause  of  rabies. 


SOME    OBSERVATIONS    ON    THE    PATHOLO- 
GICAL CHEMISTRY  OF  TUMORS. 
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Dr.  Beebe  presented  the  results  of  studies  on  the 
pathological  chemistry  of  tumors  which  he  thought 
would  be  particularly  interesting  to  the  physiologist  and 
biologist. 

The  first  study  of  tumors  was  made  upon  fresh  ma- 
terial to  determine  the  condition  that  exists  in  the  tumor 
during  its  period  of  growth.  The  tumors  which  were 
used  for  this  study  were  all  removed  at  operations  with 
one  exception.  This  was  a  post-mortem  case.  The  strik- 
ing thing  about  this  tissue  as  compared  with  normal 
tissue  was  that  there  seemed  to  be  large  quantities  of 
autolytic  material  stored  up,  which  is  not  strange  as  the 
tissue  is  rich  in  cells  and  the  circulation  is  very  poor.  In 
a  case  of  carcinoma  of  the  broad  ligament,  Dr.  Beebe  had 
found  a  substance  which  has  been  found  only  once  before 
free  in  the  tissue — glycocoll  or  amido-acetic  acid — a  very 
soluble  substance,  which  undoubtedly  exists  floating 
about  the  body  in  considerable  quantity,  because  the  ad- 
dition of  benzoic  acid  results  in  a  synthesis  with  itself  of 
large  quantities  of  hippuric  acid.  This  substance  was 
present  in  considerable  quantities.  Dr.  Beebe  did  not 
know  how  to  account  for  it  except  by  autolysis;  the  tissue 
was  sterile.     The  tumor  was  growing  u{)on  a  tissue  which 
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might  be  expected  to  give  glycocoU — the  broad  hgament 
— a  tissue  yielding  large  quantities  of  collagen  and  con- 
sequently of  glycocoll.  The  tumor  tissue  was  in  this 
respect  like  the  tissue  upon  which  it  was  growing.  The 
poor  circulation  would  not  carry  this  substance  away. 
Other  amido  acids,  leucin,  t)Tosin,  tryptophan,  were 
found  in  abundance,  not  only  in  tissues  decomposed  but 
also  in  one  sarcoma  which  was  rapidly  growing  and  with- 
out any  degeneration  as  far  as  could  be  seen.  Another 
substance  found  was  a  peculiar  kind  of  carbohydrate,  re- 
sembling in  some  ways  starch,  and  in  some  ways,  glyco- 
gen, a  substance  which  gave  a  color  reaction  with  iodine 
like  starch,  and  was  readily  dissolved  in  water.  By 
hydrolyzing  this  solution  with  dilute  hydrochloric  acid, 
the  color  reaction  went  through  the  changes  from  blue  to 
pink  and  wine  red,  like  the  reaction  of  glycogen.  On 
more  complete  hydrolysis  there  was  a  reduction  of  b^eh- 
ling's  solution  which  showed  that  some  kind  of  reducing 
carbohydrate  was  present  which  was  not  glycogen  nor 
starch,  but  something  between  the  two. 

All  of  these  tumors  showed  products  of  autolysis. 
One  showed  large  quantities  of  products  which  are  com- 
monly found  in  autolyzed  tissues.  It  seemed  to  be  an 
admirable  place  for  autolysis  to  go  on.  The  circulation 
is  impaired  so  that  the  degeneration  of  the  tissue  may 
take  place  ;  the  temperature  is  favorable  ;  and  the  tissues 
are  sterile. 

Some  recent  work  was  more  interesting.  This  had 
been  a  study  of  the  inorganic  salts,  nitrogen,  phosphorus, 
sulphur,  potassium,  and  calcium  as  found   in  the  ash. 

The  tumor  tissue  was  thoroughly  pulverized  with  the 
hashincT  machine,  dried  in  the  oven,  first  at  a  low  tern- 
perature,  60",  which  was  gradually  raised  until  the  final 
drying  was  accomplished  at  108°  to  110°. 
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These  results  show  nothintr  of  much  interest  for  the 
sulphur,  phosphorus  and  nitrogen,  nor  are  they  remark- 
able as  to  potassium  and  calcium,  but  they  are  to  some 
degree  interesting.  The  findings  for  these  salts  are  given 
in  two  different  sarcomas,  as  follows: — 


Calcium 

Potassium 

Sarcoma  17 

1.144 

O.OGO 

Sarcoma  is 

0.900 

1.625 

These  two  were  of  the  same  type  but  in  different 
conditions.  Sarcoma  17  was  very  badly  degenerated; 
sarcoma  18  was  a  very  fresh  tissue.  It  was  rapidly 
growing,  a  round-celled  sarcoma.  The  point  of  interest 
was  that  No.  18  was  fresh  tissue,  rapidly  growing,  and 
contained  a  large  percentage  of  potassium.  In  the  dried 
tissue,  100  grams  of  tumor  contained  1.625  potassium. 

There  was  a  comparatively  small  quantity  of  calcium 
and  in  the  degenerated  tumor  the  conditions  were  just 
reversed;  there  was  a  large  quantity  of  calcium  and  a 
comparatively  small  quantity  of  potassium.  This  change 
may  be  a  progressive  one.  In  a  carcinoma  of  the  liver, 
kindly  furnished  by  Dr.  Schultze,  primary  in  the  pancreas 
with  metastases  in  the  liver.  Dr.  Beebe  was  fortunate 
enough  to  get  a  portion  of  the  primary  tumor,  secondary 
tissue  cells,  and  some  of  the  normal  liver  tissue.  The 
result  were  as  follows: 

Calcium  Potassium 

Primary  pancreas  0.1420  0.3831 

Secondary  0.1150  0.9740 

Liver  0.0700  0.8265 

The  primary  growtli  in  the  pancreas  was  somewhat 
degenerated  and  the  results  show  that  there  is  less  potas- 
sium and  more  calcium  in  this  tissue  than  in  the  second- 
ary growth  in  the  liver. 
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There  may  be  even  a  progressive  change  in  the  or- 
ganic cell  content  with  degeneration  of  the  tumor  tissue. 

These  results  are  of  interest  because  of  the  apparent 
antagonism  of  calcium  and  potassium  in  their  physiolog- 
ical action.  One  of  the  striking  pieces  of  work  showing 
this  was  done  last  winter  by  McCallum  at  the  University 
of  California.  A  small  quantity  of  potassium  chloride 
was  injected  into  one  of  the  arteries  of  the  mesentery 
with  a  resultinof  increase  in  the  secretion  of  intestinal 
glands.  An  active  peristalsis  was  set  up  in  that  part  of 
the  intestine  supplied  by  the  artery.  An  application  of 
the  salt  was  made  to  the  peritoneal  surface  of  the  intes- 
tine with  the  same  result;  this  affect  was  inhibited  almost 
instantly  by  the  use  of  calcium. 

In  rapidly  growing  plant  tissue  there  is  a  much 
larger  quantity  of  potassium  than  is  to  be  found  in  the 
older  plant  tissue. 

Another  instance  pointing  to  the  importance  of  these 
elements  in  an  active  tissue  is  the  finding  obtained  by 
the  analysis  of  milk.  Only  a  few  analyses  have  been 
made  extending  through  lactation,  and  these  have  been 
made  on  the  lower  animals.  In  the  beginning  of  lacta- 
tion in  one  case,  20  per  cent,  of  the  milk  ash  was  potas- 
sium. This  quantity  increased  until  the  second  month, 
the  time  of  the  greatest  milk  secretion,  when  the  quantity 
of  potassium  in  the  milk  ash  was  29.5  per  cent.  Then 
it  fell  slowly.  In  the  last  two  months  it  fell  quickly  until 
the  last  analysis  made  showed  15.26  per  cent,    potassium. 

The  calcium  either  does  not  change  at  all  or  in- 
creases slightly  during  the  course  of  lactation.  In  one 
case  there  was  no  change,  no  decrease  nor  increase  of  the 
calcium  from  the  beginning  of  lactation  to  the  end. 
These  salts  are  not  present  in  milk  as  simple  filtration 
products    from    the    blood.      In  fact,    it   is  customary   to 
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suppose  that  the  mammary  gland  is  so  active  that  the 
cell  substance  itself  is  destroyed  by  this  activity  and  the 
author  suggested  that  these  inorganic  salts  present  in  the 
milk  represent  the  condition  in  the  secreting  cell  and  are 
a  measure  of  the  salt  content  in  that  cell.  If  that  be  so, 
and  it  is  a  point  which  Dr.  Beebe  expects  to  study  during 
the  winter,  we  have  another  instance  of  a  very  active  cell 
and  tissue  containing  a  much  larger  quantity  of  potas-. 
sium  and  a  smaller  quantitv  of  calcium  than  restino- 
tissue. 

The  growth  of  a  tumor  is  a  series  of  active  nutritive 
changes.  In  those  tumors  that  have  the  most  active  nu- 
tritive changes,  the  speaker  had  found  this  large  quantity 
of  potassium  and  in  those  that  arfe  comparatively  inactive,, 
where  only  autolytic  changes  were  going  on — those  of 
destruction  and  break-down — a  large  quantit)'  of  calcium 
was  present  and  a    small  quantity  of  potassium. 

Dr.  Beebe  did  not  wish  it  to  be  understood  that  thisu 
was  in  any  way  a  suggestion  leading  to  a  new  theory  as 
to  the  cause  of  cancer.  He  had  made  analyses  for  inor- 
ganic salts  in  only  nine  tumors,  which  is  a  small  number, 
but  the  results  found  in  those  tumors  seemed  to  him  to 
harmonize  with  what  is  found  in  other  cases,  and  empha- 
sized the  importance  of  the  physico-chemical  environment 
of  the  cell. 


n 


isciLSSion. 


Dr.  F.  C.  Wood  said  that  Dr.  Beebe's  findings  of 
glycocoll  in  the  products  of  autolysis  of  the  tumor  cells 
was  especially  interesting  to  him  as  he  had  been  recently 
attempting  to  isolate  glycocoll  from  the  urine  of  a  patient 
with  acute  yellow  atrophy.  Leucin  and  tyrosin  had  long 
been  known  as  products  of  liver  autolysis  in  acute  yellow 
atrophy.      Recently   Fischer  had  devised  a  new  method. 
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for  isolating  tlie  amino  acids  and  glycocoll  had  been 
found  in  the  urine  in  experimental  phosphorus  poisoning 
in  dogs,  but  as  yet  he  knew  of  no  records  of  the  finding 
of  glycocoll  in  acute  yellow  atrophy.  It  would  be  natu- 
ral to  expect,  however,  that  this  member  of  the  amino 
acid    group  would  be  present  in  the  urine. 
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BILE   DUCT  ADENOMATA  OF  THE  LIVER. 

KLi  Mosciicowrrz,   ^ld. 

Dr.  Eli  Moschcowitz  presented  a  case  of  bile  duct 
adenoma  of  the  liver.  The  liv^er  was  removed  from  a 
patient  who  died  at  the  Roosevelt  Hospital  on  April  27, 
1904.  No  history  of  the  case  was  obtainable,  but  the 
clinical  diagnosis  was  cerebro-spinal  meningitis.  The 
autops)^  was  performed  by  Dr.  Ditman.  In  addition  to 
the  characteristic  lesions  of  cerebro-spinal  meningitis, 
moderate  atheroma  of  the  valves  of  the  heart  and  a  heal- 
ing tuberculosis  of  the  right  apex  were  present.  The 
liver  was  larger  than  normal  and  yellowish  brown  in  color. 
It  was  uniformly  studded  with  small  nodules,  gelatinous 
in  appearance  and  varying  in  size  from  the  head  of  a  pin 
to  that  of  a  split  pea.      They  were  very  soft,  sharply  de- 
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fined,  witli  no  definite  encapsulation,  and  i]nG  prolonga- 
tions could  be  seen  passing-  into  the  liver  substance. 
The  organ  otherwise  showed  slight  fatty  degeneration. 
Microscopical  examination  showed  an  adenomatous  struct- 
ure, the  alveoli  beino-  round,  oval,  or  tortuous  in  charac- 
ter.  They  were  lined  with  low  cuboidal  epithelium  with 
a  larsje  round  nuclei,  in  various  stacres  of  deo-eneration, 
particularly  on  those  alveoli  situated  in  the  central  part 
of  the  nodule.  The  lumina  of  the  alveoli  were  filled  with 
a  finely  granular  or  hyaline  mass,  staining  evenly  with 
eosin;  but  in  a  few^  instances  were  filled  with  masses  of 
desquamating  epithelium.  The  alveoli  were  enmeshed 
by  dense  masses  of  connective  tissue  which  w^as  fibrillar 
and  non-cellular  in  the  central  part  but  very  cellular  to- 
ward the  periphery.  The  cellular  structures  of  the  latter 
consisted  of  round  cells  and  many  newly  formed  bile  ducts 
as  are  ordinarily  seen  in  cirrhosis.  These  bile  ducts  in 
many  places  could  be  traced  from  the  various  stages  of 
simple  canals  with  no  lumen  to  the  cystic  changes  already 
described.  There  was  no  capsule,  the  nodules  lying 
directly  against  the  liver  substance.  There  were  but  few 
blood  vessels  A  marked  characteristic  of  these  nodules 
was  their  intimate  relation  to  Glisson's  capsule.  The 
normal  bile  ducts  of  the  liver  showed  no  changes.  In 
occasional  sections  the  lumen  of  the  portal  vein  was  found 
to  contain  large  cells  resembling  in  many  respects  liver 
cells.  There  was  very  little  diffuse  cirrhosis  and  the  liver 
cells  showed  no  changes  except  a  moderate  fatty  degen- 
eration. The  picture  as  a  whole  was  that  of  an  adenom- 
atous hyperplasia  of  the  biliary  ducts. 

The  cases  in  the  literature  of  this  character  were 
very  few  and  resembled  the  one  reported  in  almost  every 
particular,  except  in  the  size  of  the  new  formations.  The 
livers   as  usualh'   described   were   riddled  with  cystic  for- 
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niations  varying  in  size  from  a  cherry  to  a  child's  head. 
So  far  as  Dr.  Moschcowitz  could  ascertain  his  case  was 
uni(|ue  in  the  number  and  the  uniformly  small  size  of  the 
tumors.  The  interesting-  point  in  connection  with  the 
case  was  their  pathogenesis; — as  to  whether  the  tumors 
were  inflammatory  in  character  or  were  new  growths. 
Dr.  Moschcowitz  had  at  hrst  inclined  to  regard  them  as 
new  growths,  but  after  fuller  observation  had  come  to  the 
belief  that  they  were  an  evidence  of  inflammatory  hyper- 
plasia. While  it  could  not  be  definitely  proven  that  they 
were  not  new  growths  in  the  strict  sense  of  the  term, 
nevertheless  there  were  many  features  present  that 
strongly  suggested  an  inflammatory  origin.  While  there 
was  no  very  extensive  cirrhosis  present,  there  was  a  dis- 
tinct proliferation  of  new  connective  tissue  in  Glisson's 
capsule  with  the  formation  of  new  bile  ducts  such  as  we 
often  see  in  cirrhosis.  Furthermore,  one  could  easily 
trace  the  different  stages,  from  that  of  the  newly  formed 
bile  ducts  to  that  of  the  mature  and  well  formed  alveoli, 
A  further  evidence  of  a  progressive  infiammation  lay  in 
the  slow  transition  from  the  cellular  fibrous  tissue  in  the 
periphery  to  the  advanced  and  fibrillar  connective  tissue 
in  the  center.  The  whole  picture  represented  a  centrip- 
etal process  rather  than  a  centrifugal  process  such  as  we 
would  expect  in  a  new  growth  formation.  In  certain 
areas,  old  and  degenerated  liver  cells  could  be  found  in 
the  central  part  of  the  nodules.  This  might  also  be  con- 
strued as  an  evidence  of  old  inflammatory  changes  similar 
to  those  found  in  cirrhosis.  There  was  no  evidence  of 
encapsulation  as  we  might  expect  in  non-malignant  new 
growths  and  as  is  invariably  found  in  all  other  adenomata 
of  the  liver.  An  additional  evidence  that  the  lesion  was 
an  inflammatory  one  lay  in  analogy: — there  was  a  great 
similarit)-  in  the  microscopical  picture  to  that  of  other  in- 
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tlaimnatory  tumors  of  the  liver,  namely,  coccicliosis.  The 
majority  of  observers  have  regarded  these  nodules  as  new 
growths,  l)ut  as  onl)'  tlie  advanced  stages  have  been  de- 
scribed this  may  account  for  tlieir  being  so  regarded.  In 
an  early  specimen  the  inflammatory  changes  would  per- 
haps be  far  more  apparent  then  in  the  advanced  stages 
in  which  tliis  con'dition  is  usually  seen.  The  cause  of  the 
dilatation  of  the  newly  formed  bile  ducts  was  hard  to 
trace.  I)  nfortunately,  the  history  was  not  obtainable  in 
this  case,  wherein  there  might  have  been  found  some  evi- 
dence of  an  old  inflammatory  process.  A  distinct  history 
of  jaundice  had  been  observed  in  a  few  of  the  cases  de- 
scril)ed.  Dr.  Moschcowitz  thought  there  was  a  possibility 
of  there  having  been  a  cholangitis  or  some  other  form  of 
obstruction  of  the  biliary  passages. 


PHOTOMICROGRAPHIC    APPARATUS    USING 
ULTRA  VIOLET  LIGHT. 


S.     CZAl'SKI. 


Prof.  S.  Czapski  demonstrated  the  new  apparatus 
for  the  use  of  ultra  violet  light  for  photomicrographic 
purposes  as  manufactured  by  Carl  Zeiss  of  Jena.  Prof. 
Czapski  first  discussed  the  methods  which  have  been  used 
up  to  the  present  time  to  increase  the  eflficiency  of  the 
microscoi)ic  objective.  He  showed  that  the  resolution 
was  dependent  upon  the  aperture,  and  upon  the  wave 
length  of  the  light  used  in  the  objective.  The  ordinary 
objective  uses  a  light  of  a  wave  length  of  about  five  hun- 
dred and  fifty  millionths  of  a  millimeter.  Attempts  which 
had   been    made   to   increase   the    resolving  power  of  the 
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objective  by  the  use  of  ^lass  of  a  higher  refractive  index 
combined  with  an  immersion  fluid  of  liisjli-refractino- 
power  had  resulted  in  the  production  of  an  objective  of 
an  aperture  of  1.(30,  using-  monobrom-naphthalin  as  the 
immersion  fluid.  The  difficulty  of  obtaining  mounting- 
fluids  of  this  high  refracting  index  has  greatly  limited 
the  use  of  such  objectiv^es,  so  that  at  the  present  time  this 
means  of  increasing  the  aperture  of  the  objective  may  be 
considered  as  having  reached  its  limit.  The  other  method 
of  improving  the  resolving  power  of  the  objective  is  to 
use  light  of  a  shorter  wave  length.  It  has  been  found 
possible  by  the  use  of  quartz  lenses,  quartz  condensors, 
and  quartz  slides  and  cover  glasses  to  obtain  an  objective 
the  aperture  of  which  by  ordinary  light  is  2.5,  through 
the  use  of  monochromatic  light  of  the  ultra  violet  region, 
whose  wave  length  is  two  hundred  and  seventy-five 
millionths  of  a  millimeter.  The  resolving  power  of  these 
objectives  which  possess  a  numerical  aperture  of  l.^T)  is 
practically  twice  that  of  the  ordinary  apochromatic  im- 
mersion lens. 

The  ultra  violet  rays  are  obtained  by  an  electric 
spark  passing  between  cadmium  electrodes.  The  spark 
spectrum  of  cadmium  gives  a  series  of  strong  lines  of  a 
wave  length  of  two  hundred  seventy-five  millionths  of  a 
millimeter.  The  light  derived  from  the  spark  passes 
through  two  quartz  prisnis  in  order  to  select  this  particu- 
lar group  of  rays,  and  is  then  brought  to  a  focus  by  a 
condensor,  also  of  quartz.  The  light  then  passes  through 
the  object  to  be  photogra[)hed,  is  collected  by  the  object- 
ive of  the  microscope  and  the  image  thrown  on  a  photo- 
graphic plate  by  means  of  a  quartz  eyepiece. 

Inasmuch  as  rays  of  this  short  wave  length  are  not 
visible  to  the  eye,  no  light,  in  the  ordinary  sense,  jjasses 
through  the  microscope.      The  rays  can  be  rendered  visi- 
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ble  only  by  the  use  of  a  lluorescent  screen  inserted  in  the 
eyepiece.  When  the  image  so  formed  is  observed  a 
picture  can  be  seen  the  details  of  which  are  very  imper- 
fect. An  approximate  focus  is  thus  obtained,  the  camera 
is  swung-  into  place,  and  the  photograph  taken.  If  the 
focus  be  correct  no  further  procedures  are  necessary. 
If,  however,  the  picture  does  not  appear  sharp  the  focus 
is  slightly  changed  and  a  second  exposure  made.  If  this 
is  not  so  good  as  the  first  the  focus  is  changed  slightly  in 
the  other  direction,  etc. 

The  mountino;  fluids  which  can  be  used  are  those 
which  are  transparent  to  ultra  violet  light;-  TVjr  example, 
water,  glycerine,  and  a  saturated  solution  of  chloral  hy- 
drate in  glycerine. 

Prof.  Czapski  demonstrated  a  number  of  photo- 
graphs taken  by  means  of  this  apparatus,  which  showed 
very  remarkable  results.  Especially  striking  were  photo- 
graphs of  yeast  cells,  which  showed  structures  not  visible 
under  ordinary  conditions;  a  photograph  of  a  trans-sec- 
tion of  a  frog's  eye,  showing  that  the  lens,  while  trans- 
parent to  ordinary  light,  is  opaque  to  ultra  violet  light; 
and  also  some  photographs  of  Pleurosigma  angulatum  at 
a  macniification  of  twenty-five  hundred  diameters,  which 
showed  structures  entirely  different  from  those  obtained 
with  ordinary  objectives. 


STRUCTURE  OF  VACCINE   BODIES  IX 
ISOLATED  CELLS. 

JAMES    KWIXC,     ^r.l). 

After  many  unsuccessful  attempts  to  secure  satisfac- 
tory specimens  of  vaccine  bodies  in  isolated  cells,  a  pro- 
cedure which  may  be  called  the  "Klatsch  method"  proved 
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entirely  successful.  A  glass  slide  washed  in  soap  and 
water  and  heated  in  a  Bunsen  Hame  is  found  to  be  un- 
usually cohesive.  Such  a  slide  is  lightly  applied  to  a 
cornea  presenting  any  stage  of  the  vaccine  lesion,  and 
quickly  withdrawn  without  pressure  or  lateral  motion. 
It  will  be  found  to  have  carried  with  it  an  impression  of 
the  lesion  in  the  form  of  isolated  cells  which  have  been 
loosened  by  the  oedema  of  the  inflammatory  process.  Re- 
peated impressions  will  completely  excavate  the  ulcer. 
The  cells  dry  instantly  in  the  air  and  may  be  fixed  and 
stained  as  are  blood  smears.  The  best  results  were  ob- 
tained from  fixation  in  1)5%  alcohol,  1(>  min.,  and  staining 
by  Nocht's  method,  1<>  min.  By  this  method  the  epithe- 
lial cells  and  the  vaccine  bodies  are  found  under  much 
the  same  conditions  as  are  malarial  plasmodia  in  blood 
specimens,  and  their  structure  and  relations  are  very 
much  clearer  than  in  sections  of  hardened  tissues.  This 
method  has  been  applied  to  the  vaccine  lesions  in  rab- 
bits and  rats.  Rats  appear  to  be  more  susceptible  to 
vaccinia  than  are  rabbits,  and  the  vaccine  bodies  in  rats 
are  usually  larger  than  in  rabbits. 

In  ''Klatsch"  preparations  stained  by  Nocht's  me- 
thod, the  first  trace  of  the  vaccine  body  appears  in  a 
thickening  and  dark  red  stain  of  several  adjoining  meshes 
of  the  cyto-reticulum.  This  area  is  u.sually  found  near 
the  nucleus  but  in  superficial  cells  and  in  some  of  the 
deeper  ones,  it  may  lie  some  distance  from  the  nucleus. 
By  gradual  extension  of  this  reticular  structure,  almost 
the  whole  of  the  cytoplasm  may  be  transformed  into  vac- 
cine body,  while  the  nucleus,  without  showing  signs  of 
compression,  lies  to  one  side  of  the  cell.  During  these 
developmental  stages,  the  reticulum  of  the  vaccine  body 
appears  to  be  directly  continuous  with  the  cyto-reticulum. 
In  rabbits  the  cyto-reticulum  of  the  epithelial  cell  usually 
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appears  much  tiiu;r  than  in  thic  rat,  and  a  siniihir  differ- 
ence appears  in  the  reticulinn  of  vaccine  bodies  in  these 
two  animals.  After  some  accidents  of  fixation,  tlie  cyto- 
plasm of  the  cell  may  appear  granular,  in  which  case  the 
vaccine  body  has  a  granular  appearance.  The  majority 
of  vaccine  bodies  in  isolated  cells  show  definite  connec- 
tions with  the  nucleus,  and  in  many  cases  it  is  difficult  to 
determine  where  the  vaccine  body  begins  and  the  nucleus 
ends.  The  staining  reactions  of  the  vaccine  body  also 
indicate  that  it  contains  chromatin.  The  meshes  of  the 
reticulum  of  the  vaccine  body  have  the  usual  appearance 
of  cyto-reticulum.  They  may  appear  to  contain  a  central 
granule  but  this  granule  always  shows  connections  with 
the  adjoining  reticulum  and  resolves  itself  into  a  nodal 
point  of  the  underlying  reticulum.  The  meshes  usually 
contain  homogeneous  basophile  material,  and  sometimes 
the  meshes  are  widened  into  large  spaces  containing  the 
same  material.  Several  staining  methods  were  employed 
in  the  endeavor  to  demonstrate  some  definite  structure 
in  the  meshes  of  the  reticulum  but  without  success. 

After  full  development  of  the  reticular  structure, 
two  series  of  changes  appear  in  the  vaccine  body.  In 
some  the  reticulum  in  part  breaks  into  granules.  This 
change  usually  affects  the  periphery  of  the  body,  but 
sometimes  irregular  granules  appear  at  different  points 
within  the  body.  These  granules  are  parts  of  the  reti- 
culum and  are  not  derived  from  any  material  that  lies 
within  the  meshes  of  the  reticulum.  Similar  granules 
some  times  spring  from  the  cytoplasm  outside  of  the 
vaccine  body.  The  second  series  of  changes  consists  in 
the  appearance  of  basic  staining  material  in  the  center  of 
the  vaccine  body,  either  diffusely  or  In  one  large  space, 
and  the  gradual  increase  of  this  material  at  the  expense 
of  the  red  reticulum  until  the  entire  body  is  transformed 
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into   a  homooeneous   basic  stainino-  mass  which  has  the 
appearance  of  mucus. 

That  the  bodies  described  are  identical  with  the 
vaccine  bodies  in  sections  is  shown  by  several  considera- 
tions. The  bodies  described  appear  constantly  after  vac- 
cination of  the  cornea  of  rats  and  rabbits,  but  are  not 
seen  in  normal  cells  nor  after  inoculation  with  various 
bacteria  and  bacterial  toxines.  There  are  no  other 
bodies  in  the  epithelial  cells  which  can  be  regarded  as 
genuine  vaccine  bodies  if  the  ones  described  are  spurious. 
The  general  type  of  structure  of  bodies  in  isolated  cells 
and  sections  is  identical.  The  more  compact  appearance 
of  vaccine  bodies  in  sections  may  be  reproduced  in  iso- 
lated cells,  by  staining  these  cells  after  imperfect  fixation 
which  allows  the  vaccine  body  to  shrink. 

In  isolated  cells  staoes  of  the  em^lobment  and  de- 
struction  of  the  epithelial  cell  by  another  are  readily 
followed.  The  terminal  stages  of  this  process  yield 
appearances  which  resemble  some  forms  of  cell  inclusions 
seen  in  sections,  especially  those  with  homogeneous  basic 
centers  and  large  irregular  fuchsinophile  granules.  En- 
globed  leucocytes  present  very  characteristic  appearances. 

Besides  the  vaccine  bodies  other  forms  of  perinuclear 
cytoplasmic  degeneration  appear  in  the  epithelial  cells. 
The  study  of  isolated  cells  failed  to  show  that  the  full 
series  of  vaccine  bodies  can  be  reproduced  by  inoculation 
of  the  cornea  with  various  bacteria  and  bacterial  toxines. 
Diphtheria  toxin  produces  small  vaccine-like  bodies  in 
superficial  cells  and  homogeneous  perinuclear  masses, 
resembling  the  last  stages  of  degeneration  of  the  vaccine 
body. 

A  reopening  of  the  discussion  regarding  the  nature 
of  vaccine  bodies  would  seem  to  be  required  in  view  of 
the  new  information  supplied  by.  the  study  of  these  struc- 
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tures  in  isolated  cells.  In  "  Klatsch  "  preparations  the 
clear  zone  separating-  the  vaccine  body  in  sections  is  found 
to  be  an  artefact,  and  the  reticulum  of  the  developing 
vaccine  body  is  found  to  be  continuous  with  the  cyto- 
reticulum.  The  apparent  continuity  of  the  reticulum  of 
the  vaccine  body  with  the  cyto-reticulum  demonstrates 
that  the  vaccine  body  is  a  portion  of  the  cyto-reticulum. 
In  the  meshes  of  the  vaccine  body,  no  definite  structure 
could  be  demonstrated.  The  altered  staining  reactions 
of  the  cyto-reticulum  and  the  close  connections  of  the 
vaccine  body  with  the  nucleus  indicate  that  chromatin 
from  the  nucleus  diffuses  along  the  cyto-reticulum  and 
enters  into  the  composition  of  the  vaccine  body.  The 
chromatin  of  the  large  vaccine  body  may  be  in  part,  and 
of  peripheral  vaccine  bodies  in  superficial  cells  may  be 
entirel}',  deri\'ed  from  the  chromatic  element  which, 
accordino-  to  R,  HertwiL:',  is  mincrled  with  achromatic  sub- 
stance  in  the  cytoplasm  of  the  cell.  Amoeboid  motion 
seems  to  be  quite  impossible  in  a  structure  showing  the 
relations  of  vaccine  bodies  in  isolated  cells.  The  terminal 
stages  of  the  vaccine  body  show  that  it  usually  degener- 
ates into  mucus-like  material.  The  granules  sometimes 
seen  in  vaccine  bodies  are  structureless  portions  of  the 
reticulum. 

In  the  superficial  cells  of  the  cornea,  there  are  often 
very  large  numbers  of  granular  or  ring-shaped  structures 
from  1  to  2  micra  and  smaller  in  diameter,  the  nature  of 
which  it  is  difficult  to  determine.  The  larger  ones  look 
like  the  early  ring-shaped  malarial  parasite,  and  possess 
chromatin  granules,  or  they  may  be  elongated  into  rods 
like  bacteria.  The  smaller  members  of  the  series  are  in- 
distinguishable from  cell  granules  which  cover  the  superfi- 
■cial  cells.  In  these  cells  congeries  of  these  rings  seem 
•to  be  massed   into  small   vaccine  bodies.       Similar  rings 
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and  granules  are  found  in  normal  rats  and  rabbits.  In 
isolated  cells  the  structure  of  the  vaccine  body  is  very 
similar  to  that  of  the  chromidial  network  described  by 
R.  Hertwig  and  others  in  the  cytoplasm  of  protozoa.  In 
"  Klatsch  "  preparations,  the  resemblance  of  the  vaccine 
body  to  the  chromidial  network  depicted  by  Zuelzer, 
ArcJi.  fur  Protistciikundc,  Bd.  iv,  p.  240,  is  so  striking 
as  to  suggest  that  the  formation  of  the  vaccine  body  is  in 
some  degree  a  parallel  phenomenon  with  the  development 
of  chromidial  substance  in  the  protozoan  cell.  The  rela- 
tion of  the  vaccine  body  to  the  nucleus  also  favors  this 
point  of  view.  The  parallel,  however  suggestive,  is  far 
from  complete,  but  the  observations  on  chromidial  sub- 
stance demonstrate  that  nuclear  proteids  may  readily  pass 
into  the  cytoplasm  in  the  protozoan  cell,  and  Albrecht's 
study  of  the  nuclear  membrane  shows  the  possibility  of 
the  same  process  occurring  in  the  metazoan  cell.  Yet 
nowhere  else  has  the  extrusion  of  chromatin  into  the 
cytoplasm  been  found  to  take  the  form  of  the  vaccine 
body. 

Although  the  structure  of  vaccine  bodies  in  "  Katsch  " 
preparations  is  lacking  in  any  definite  feature  of  a  pro- 
tozoon  and  offers  strong"  evidence  against  the  protozoon 
theor)",  there  remains  several  hypotheses  on  which  it  may 
still  be  claimed  that  this  body  harbors  the  organized  virus 
of  vaccinia.  It  may  be  supposed  that  while  the  visible 
vaccine  body  is  a  cytoplasmic  structure,  yet  it  contains 
a  submicroscopic  organism.  Or  it  may  be  supposed  that 
the  vaccine  body  represents  a  mixture  of  the  protoplasm 
of  the  host  cell  and  the  parasitic  organism,  forming  a 
mycoplasm,  such  as  is  believed  to  exist  in  Wheat-rust  by 
Eriksson  and  Tischler,  in  a  disease  of  grape-vines  known 
as  La  Brunissere,  by  Debray,  and  in  crown-gall,  by 
Toumey.      But  the  mycoplasmic  theory  has  not  been  de- 
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monstrated  even  for  plants,  and  tlie  late  stages  of  vaccine 
bodies  show  less  and  not  more  strncture  than  the  early 
stages.  Or  it  is  possible  that  some  other  method  of  fix- 
ation and  staining  than  the  one  employed  in  this  study 
may  yet  succeed  in  demonstrating  some  definite  protozoon 
structure  or  character  in  the  vaccine  body. 

Since  more  or  less  specific  forms  of  cell  degeneration 
occur  in  various  infectious  processes,  it  does  not  seem 
likely  that  the  vaccine  body  can  be  reproduced  by  another 
agent  than  vaccine,  and  accumulating  evidence  goes  to 
show  that  this  body  is  specific  for  vaccinia  and  the  diseases 
closely  related  to  it. 


SPECIMENS  OF   CEREBRAL  LESIONS. 

CHARLES    XORRIS,     M.I). 

Dr.  Charles  Norris  presented  a  series  of  specimens 
showing  the  efTect  of  cerebral  lesions.  The  first  specimen 
was  a  brain  from  a  woman  who  died  at  Bellevue  Hospital. 
Four  days  before  admission  to  the  hospital  she  had  had 
an  attack  of  partial  unconsciousness.  The  muscles  had 
become  rigid  and  she  had  fallen  to  the  floor.  When 
picked  up  she  was  found  to  be  paralyzed  on  the  right  side 
of  the  face  and  in  the  right  arm.  She  also  had  motor 
aphasia.  The  leg  was  uninvolved.  In  the  course  of  sev- 
eral days  she  was  able  to  walk  around  and  slowly  recovered 
motion  in  her  right  arm,  but  never  in  her  face.  She  never 
recovered  the  ability  to  talk,  though  she  regained  almost 
complete  use  of  her  arm.  Three  weeks  after  the  first 
attack  she  had  another  attack,  from  which  she  did  not  re- 
cover. The  right  side  of  the  face  was  partly  paralyzed. 
She  passed  without  warning  into  a  semi-stuporous  condi- 
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tion.  The  heart  action  was  \ery  slow  and  slightly  irregu- 
lar. She  died  about  six  weeks  after  the  first  attack.  At 
autopsy  the  heart  showed  chronic  mitral  endocarditis  with 
stenosis  and  recent  vegetation.  There  was  general  con- 
gestion of  all  the  \iscera.  On  opening  the  skull  there 
was  complete  cystic  softening  of  the  precentral  convolu- 
tion, which  had  practically  disappeared  except  in  the  upper 
part,  where  the  leg  center  is  situated.  The  postcentral 
and  the  whole  of  the  third  frontal  convolutions  were  like- 
wise softened.  The  area  of  softening  involved  the  first 
temporal  and  extended  into  the  supramarginal,  but  not 
the  angular  gyrus.  Here  the  softening  was  less  marked. 
After  the  second  attack  in  the  hospital  the  patient  had 
been  unable  at  any  time  to  read.  She  apparent!)"  did  not 
understand  what  was  said  to  her.  She  had  sensory  apha- 
sia. It  was  hard  to  understand  why  she  had  recovered 
motion  in  her  arm  so  quickly  after  the  first  attack  when 
there  was  total  softening  of  the  arm  center  in  the  central 
convolution. 

The  second  specimen  was  a  carcinoma  of  the  brain 
following  carcinoma  of  the  breast.  Very  little  history 
had  been  obtained  in  this  case.  The  patient  had  been 
operated  upon  elsewhere  for  the  tumor  of  the  breast  and 
successfully,  but  she  had  re-entered  the  hospital  for  a  re- 
currence. She  was  thoup-ht  to  be  insane  and  was  trans- 
ferred  to  the  psycopathic  ward  at  Bellevue.  She  was  in 
a  very  confused  state  of  mind  and  had  a  paral}'sis  of  the 
right  side.  At  autopsy  the  growth  was  found  to  involve 
the  motor  centers  of  the  arm  and  leg. 

The  third  specimen  was  from  a  case  of  cerebral  em- 
bolism. The  patient  was  a  man  who  had  been  six  weeks 
in  the  hospital.  He  was  apparent!)'  in  a  very  stupid  con- 
dition during  most  of  the  time,  and  after  four  weeks  sud- 
denly became  comatose.    He  had  hemiplegia.    At  autopsy 
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the  brain  showed  an  area  of  cystic  softenino-  involvinir 
the  Iskmd  of  Reil,  the  chiustriini,  the  external  capsule,, 
and  the  lenticular  nucleus.  The  origin  of  the  embolism 
was  undoubtedly  in  the  aorta,  this  being  the  seat  of 
marked  thromboarteritis.  The  valves  of  the  heart  were 
fairh-  normal. 


A    CASE    OF    DERMATOBIA    NOXALIS,  WITH 
DEMONSTRATION  OF   LARVA. 

HARLOW     BROOKS,     M.D. 

Dr.  Harlow  Brooks  presented  specimens  from  a  case 
of  Dermatobia  noxalis,  the  cases  of  human  infection 
being  so  rare  as  to  warrant  his  calling  attention  to  this  in- 
stance. He  was  indebted  to  Dr.  Gillette  for  the  speci- 
mens. The  patient  had  been  for  some  time  in  Panama,, 
where  his  general  health  had  been  good  until  about  six 
weeks  ago,  when  he  first  noticed  three  small  lumps,  one 
in  the  groin,  one  on  the  flexor  surface  of  the  forearm  and 
the  third  over  the  left  shoulder.  The  patient  declined; 
surgical  attendance  on  account  of  insufficient  hospital 
facilities  and  returned  to  this  country  for  treatment.  Ex^ 
amination  showed  at  the  apex  of  each  tumor  a  small 
perforation  through  which  a  small,  moving,  black  body 
could  be  made  out.  The  pain  caused  by  the  swellings, 
was  considerable,  and  there  was  a  slight  rise  in  temper- 
ature. The  tumors  were  opened  under  cocaine  and  the 
worms  squeezed  out.  The  largest  larva  was  two  cm.  long; 
and  nine  mm.  in  breadth.  There  was  a  considerable  col- 
lection of  pus  in  one  of  the  tumors,  but  all  of  the  wounds, 
healed  rapidly.  Examination  of  the  blood  showed  a  quite 
marked   increase   in   the  eosinophiles.      Dr.    Brooks   said 
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that  the  larv:e  had  been  frequently  seen  in  the  skin  of 
various  animals.  He  had  seen  it  in  the  skin  of  the  semi- 
domesticated  buffalo  and  in  the  skin  of  wild  prairie-dogs, 
and  wild  deer.  There  were  some  sixty-four  different 
varieties  of  the  bot-fly  and  consequently  sixty-four  varie-. 
ties  of  the  larva,  and  he  could  not  say  to  just  what  variety 
this  specimen  belonged.  Thirteen  varieties  had  been 
found  to  infect  the  skin,  and  many  of  these  had  been  seen 
in  man.  Dr.  Brooks  showed  also  a  parasite  from  the 
skin  of  the  buffalo  which  differed  from  the  human  parasite 
in  the  arrangement  of  the  spines.  He  said  that  he  had 
been  told  by  travelers  in  South  America  that  the  infection, 
there  in  man  was  fairl)-  common. 

Disc7issiou. 

Dr.  James  Ewixg  said  that  he  was  very  glad  to  see- 
the specimen  presented  by  Dr.  Brooks  and  especially  to 
learn  the  name  of  the  parasite,  as  it  cleared  up  the  iden-. 
tity  of  a  similar  parasite  which  had  been  sent  to  the 
Cornell  Laboratory  by  Dr.  Alexander  Lambert.  This 
specimen  was  identical  in  appearance  with  the  one  shown 
by  Dr.  Brooks,  and  was  removed  from  a  patient  who  gave 
much  the  same  history  and  had  recent!}'  come  fron"^ 
Panama. 
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SARCOMA  OF  THE  SMALL  INTESTINE  WITH 

EXTENSIVE  METASTASIS  IN  THE 

HEART  MUSCLE. 

E.     LIHM.VX,     M.I). 

In  LJOO  I  published  five  cases  of  sarcoma  of  the 
small  intestine  and  collected  about  fifty  other  cases  from 
the  literature.^  Since  that  time  we  have  had  in  the 
hospital  ten  further  cases  of  this  disease,  in  addition  to 
which  a  small  number  of  cases  has  also  been  reported  by 
various  other  observers,  most  of  which  are  collected  in 
the  valuable  monograph  of  Lecene,  published  during-  the 
past  year. 

1  American  [oiirnal  Medical  Sciences,  Vol.  CXX,  I'JOU.  p.  ;:509. 
Miitheiliiugen  aits  (fen  Grensgedie/en,  Bd.  7;  Heft  -4  und  5. 
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In  none  of  the  cases  which  I  have  seen  or  which  I 
collected  from  the  literature  was  there  any  note  of  me- 
tastatic deposits  in  the  heart,  and  this  is  the  first  time  we 
have  encountered  such  marked  involvement  of  the  heart 
in  any  case  of  new  growth. 

The  patient,  a  male,  35  years  of  age,  was  admitted 
to  Mt.  Sinai  Hospital  on  July  2(Uh,  1904,  and  died 
August  19th.  He  was  under  the  care  of  Dr.  Gerster,  to 
whom  I  am  indebted  for  the  use  of  the  clinical  history. 

Faiiiilv  History:  Presents  no  points  of  any  import- 
ance. 

Previous  History:  Four  years  ago  he  had  an  attack 
of  pain  in  the  hypogastrium  lasting  two  days,  which  was 
relieved  by  morphine.  He  had  no  chill  at  this  time  and 
no  pain  in  the  loins  nor  along  the  course  of  the  ureter. 
The  pains  did  not  radiate;  the  urine  was  clear.  Three 
and  one-half  years  ago  he  had  a  similar  attack;  two 
years  ago  he  had  a  third  attack  lasting  five  weeks,  for 
the  last  two  weeks  of  which  time  he  was  taken  care  of  in 
another  hospital. 

Present  History:  Since  the  last  attack  he  was  well 
until  four  months  ago  when  the  hypogastric  pain  returned 
and  he  developed  pains  in  the  left  loin,  sticking  in  char- 
acter. These  pains  did  not  radiate  downward.  For  the 
last  two  months  he  has  pain  at  the  end  of  the  penis  dur- 
ing urination;  the  stream  is  never  interrupted  and  the 
urine  is  always  clear.  He  has  been  getting  up  once  every 
night  to  urinate  for  the  past  three  weeks.  Three  weeks 
ago  he  began  to  vomit  all  his  food;  this  lasted  one  week. 
He  has  not  been  jaundiced.  He  has  been  in  bed  since 
the  vomiting  began.  He  thinks  he  has  lost  fifteen  pounds 
in  the  last  year. 

Exainination  on  Admission:     The  external    lymph- 
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nodes  are  not  enlarged  except  those  in  the  submaxillary 
region  which  are  slightly  increased  in  size. 

Heart:  The  dullness  extends  from  the  right  border 
of  the  sternum  to  the  nipple  line  ;  the  apex  beat  is  not 
made  out;  the  sounds  are  weak;  the  first  apical  sound  is 
short  with  ver)-  little  muscular  quality. 

Pulses  are  equal,  regular,  rapid,  of  poor  force, 
markedl}'  dicrotic.      There  is  marked  sclerosis. 

The  liiiiQs  present  the  signs  of  emphysema  with  slight 
bronchitis. 

The  liver  is  enlarged  to  I32  fingers  below  the  free 
border  of  the  ribs. 

Spleen  not  palpable. 

Abdomen  is  held  rigid,  is  generally  tympanitic;  there 
is  marked  tenderness  just  above  Poupart's  ligament  on 
the  left  side. 

Genitals  show  no  changes. 

There  is  no  edema  of  the  legs. 

Rectal  Examination:  Prostate  neoative.  Commencine 
about  1^^  inches  above  the  prostate  and  extending  up 
beyond  the  reach  of  the  finger  is  a  mass  feeling  about  as 
large  as  an  orange,  extending  somewhat  more  to  the  left 
than  to  the  right,  movable,  nodular.  Pressure  exerted 
upon  this  causes  pain  to  be  felt  at  end  of  the  penis.  The 
tumor  bulges  somewhat  into  the  anterior  wall  of  the 
rectum. 

The  patient  was  operated  upon  on  Jul\-  30th  b)'  Dr. 
Gerster.  On  opening  the  abdomen  the  appendix  was 
found  adherent  to  a  large  mass  filling  the  true  pelvis. 
The  mass  itself  was  found  to  be  a  tumor  involving  the  in- 
testines which  would  not  permit  of  removal. 

From  the  subsequent  histor\-  of  the  case  we  shall 
ofive  a  few  data  onlv. 
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August  2d:  \^oniitino-  frequent;  temperature  100  to 
101"  F.      No  pain. 

August  r)th:  Bowels  moved;  no  vomiting-  since  the 
fifth  day  after  operation.      Temperature  ]Ol.(V'  F. 

August  (')th:  Flatness  over  the  riglit  lower  lobe; 
breath  sounds  distant  and  blowing;    crepitant  rales. 

August  8th:    A  fecal  fistula  has  developed. 

On  the  13th  large  lymph-nodes  were  felt  in  the  left 
o-roin.  There  developed  at  the  base  of  the  left  lung  dul- 
ness  and  a  few  mucous  rales.  The  patient  died  on  the 
10th  of  August. 

The  urine  was  usually  of  si)ecific  gravit)'  of  1020  to 
103(),  contained  a  trace  of  albumin,  a  few  red  blood  cells, 
pus  cells,  mucus  and  many  bacteria. 

The  autopsy  examination  was  restricted  to  an  ex- 
amination through  the  wound. 

Abstract  of  tJic  autopsy  report: 

Thymus:   No  traces  found. 

Fsophagus:   Moderately  dilated. 

Lungs:  In  the  left  pleura  there  is  a  large  amount  of 
fluid;  in  both  lungs  there  are  hemorrhagic  infarcts  and 
areas  of  new  growth.  The  bronchial  nodes  are  enlarged, 
pigmented  and  infiltrated.  The  posterior  mediastinal 
nodes  are  also  infiltrated. 

Heart:  Weight  510  g.  On  the  surface  of  the  right 
ventricle  and  auricle  are  several  rounded  hemispherical 
prominences,  white  in  color,  2  to  8  cm.  in  diameter.  All 
the  chambers  are  dilated.  The  foramen  ovale  is  slightly 
open.  The  wall  of  the  right  ventricle  is  thickened.  The 
color  is  grayish  red,  particularly  near  the  septum.  There 
are  a  few  small  mural  thrombi.  The  tricuspid  valve  is 
thickened.  Left  ventricle:  The  cavity  is  dilated;  the 
wall  is  2  cm.  thick,  is  grey  in  color  with  a  slight  admixture 
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of  red;  it  is  rather  friable.  There  is  evidently  a  very 
marked  diffuse  infiltration  by  new  growth.  The  mitral 
valve  is  thickened;  behind  one  of  the  papillary  muscles 
is  an  adherent  decolorized  thrombus. 

The  aorta  and  coronary  arteries  show  fatty  changes. 

Spleen:  Enlarged;  marked  perisplenitis;  a  few 
anemic  infarcts;    congestion. 

Liver:  Weight  l;''^  kilos.  On  section  congested, 
cloudy,  fatty;  a  few  small  areas  of  diffuse  growth  in  the 
right  lobe  near  the  free  border.  Gall-bladder:  Wall  ^ 
cm.  thick;    diffusely  infiltrated  by  new  growth. 

Kidneys:  Several  anemic  infarcts  in  each  kidney, 
also  areas  of  new  growth  which  shade  gradually  into 
kidney  tissue  proper;  a  few  of  these  are  elevated;  pelvis 
dilated;  ureters  negative. 

Pancreas  and  adrenals  neofative. 

Bladder:  There  is  infiltration  by  new  growth  of  the 
posterior  wall  up  to  the  mucosa;  there  are  several 
blackish  areas  on  the  posterior  wall;  the  vessels  of  the 
trigone  are  injected. 

Stomach:    Dilated  ;  wall  acutely  inflamed. 

Intestine:  In  the  duodenum  there  is  infiltration  of 
the  wall,  white  in  color  for  a  length  of  1<>  cm.  The  in- 
testine is  dilated  at  this  point.  Below  this  infiltration, 
between  it  ami  the  main  tumor,  there  are  several  places 
at  which  the  intestine  is  infiltrated  for  short  distances  and 
is  dilated.  At  a  distance  of  120  cm.  from  the  beginning 
of  the  jejunum  there  is  a  very  large  dilatation  of  the  in- 
testine due  to  infiltration  of  its  wall  by  new  growth.  This 
dilatation  fills  the  entire  true  pelvis.  The  greatest  thick- 
ness of  the  wall  of  the  dilated  intestine  is  ll4  cm.  On 
section  the  growth  is  white  and  soft.  The  inner  surface 
is  necrotic  and  ulcerated.  It  is  adherent  to  the  bladder 
which  is  infiltrated  by  contiguit)-,  and  is  also  adherent  to 
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the  sicrmoid  flexure  and  coils  of  small  intestine.  It  lies 
above  the  prostate,  not  attached  to  it. 

The  mesenteric  nodes  are  enormously  enlarged  ;  on 
section  they  are  white  in  color  with  yellow  areas.  The 
cecum  is  dilated.      The  rest  of  the  colon  is  collapsed. 

Superior  mesenteric  artery:  Just  above  the  bifurca- 
tion there  is  an  adherent  partiall)-  decolorized  thrombus 
which  extends  slightly  into  both  divisions  of  the  vessel, 
not  entirely  filling  their  lumina. 

Jllicroscopic  Exaiuination: 

A  large  amount  of  material  from  the  case  was 
studied,  but  only  a  brief  report  will  be  given  here.  The 
primary  tumor  of  the  intestine  proved  to  be  a  lympho- 
sarcoma. The  lungs,  heart,  kidneys,  spleen,  mesenteric 
nodes,  liver,  gall-bladder  and  urinary  bladder  wall  showed 
metastases.  The  pancreas  and  adrenals  showed  no 
metastases.  In  the  wall  of  the  left  ventricle  and  in  the 
septum  there  was  found  to  be  a  very  extensive  infiltration 
by  the  new  growth,  the  individual  muscle  fibres  being 
crowded  apart  by  the  cells  of  the  tumor.  There  was 
marked  degeneration  of  muscle  fibres.  The  spleen  and 
liver  showed  marked  pigmentation.  In  the  lung  there 
were  chronic  interstitial  changes  and  small  purulent  foci. 
The  kidneys  and  liver  showed  parenchymatous  degenera- 
tion. In  the  intestine  the  growth  was  found  to  begin  in 
the  submucosa  and  to  infiltrate  between  the  muscle 
bundles. 

There  are  several  points  of  interest  about  this  case. 
First,  it  is  a  very  good  example  of  the  dilatation  which 
often  occurs  with  lympho-sarcoma  of  the  intestine.  In 
this  case  the  dilatation  was  more  marked  than  any  other 
I  have  ever  seen. 

Second,  as  is  quite  common  in  these  cases  there  was 
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no  ascites  and  no  enlargement  of  the  external  lymph- 
nodes. 

Third,  the  growth  in  the  pelvis  and  adhesion  to  the 
bladder  is  a  characteristic  of  some  of  these  tumors  which 
deserves  more  attention  from  a  clinical  standpoint  than 
has  heretofore  been  given. 

Fourth,  the  duration  of  the  disease  is  the  longest 
that  we  have  seen  in  any  case.  Although  from  the  stand- 
point of  the  findings  in  the  case  we  would  ordinarily  have 
diagnosed  a  lympho-sarcoma  of  the  sniall  intestine,  the 
long  duration  of  the  case  led  us  to  suspect  a  non-malig- 
nant neoplasm  or  tuberculosis  of  the  intestine  with  adhe- 
sions to  the  bladder.  Baltzar  put  the  duration  of  the 
disease  at  from  two  weeks  to  ly^  years  and  said  that  most 
cases  died  in  nine  months,  Rutherford  described  one 
case  with  a  duration  of  '2j4  years.  In  a  series  of  cases 
which  we  have  collected,  this  last-mentioned  case  was  the 
longest  one. 

Fifth,  the  involvement  of  the  heart  was  the  most 
strikino-  feature  of  the  case.  Althoucrh  a  note  was  made 
on  admission  to  the  hospital  that  the  first  heart  sound  had 
very  little  muscular  quality,  there  was  no  suspicion  that 
the  heart  was  involved  by  new  growth. 

Disc'Hss/oji. 

Uk.  Harlow  Brooks  said  that  he  had  studied  six 
cases  of  lympho-sarcoma  involving  the  stomach  and  small 
intestine.  Three  of  these  six  cases  presented  metastases 
in  the  heart.  Some  years  ago  he  had  looked  up  the 
literature  and  found  that  by  far  the  larger  percentage  of 
cases  where  cardiac  metastases  occurred  were  of  this  kind. 
There  was  evidently  a  tendency  on  the  part  of  the  heart 
to  accept  these  metastases  of  lymph-sarcoma. 
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A    NEW    METHOD    EOR    STAINING    THE 
CAPSULES  OE  BACTERIA. 

l.KO     15UERGER,     M.D. 

Dr.  Leo  Buerger  spoke  on  a  new  method  for  stain- 
ing the  capsules  of  bacteria,  and  presented  photographs 
and  microscopic  specimens.  He  said  that  though  there 
were  ah'eady  a  number  of  methods  in  use,  the  results  ob- 
tained by  them  were,  for  the  most  part,  variable  and 
unreliable.  Some  six  months  ago  while  at  work  with 
streptococci  in  feces  from  both  normal  and  diseased  in- 
testinal tracts,  he  had  frequently  met  witli  lanceolate 
streptococci  which  morphologically  closely  resembled  the 
pneumococcus.  A  similar  organism  had  also  been  isolated 
from  the  uterus  and  vagina  of  a  case  of  post-operative 
infection.  He  had  therefore  tried  to  devise  a  staininp- 
procedure  which  would  enable  one  to  recognize  the 
pneumococcus  on  culture  media  soon  after  its  isolation 
from  the  body. 

Before  describing  the  method  itself.  Dr.  Buereer 
said  that  he  wished  to  call  attention  to  the  particular 
characteristics  of  the  capsule  of  the  pneumococcus  and 
some  other  organisms  as  shown  by  the  method.  The 
pneumococcus  instead  of  presenting  a  narrow,  poorly 
staining,  elliptical,  diffuse  area  about  the  body,  showed 
rather  a  deeply  staining,  sharply  defmed,  capsular  mem- 
brane separated  from  the  body  by  a  clear  zone.  This  was 
not  always  the  case,  for  under  certain  cultural  conditions 
and  by  more  intense  staining  one  could  obtain  a  color 
between  the  pneumococcus  proper  and  its  capsular  mem- 
brane. Dr.  Buerger  did  not  intend  to  discuss  the  vari- 
ations in  the  morphology  of  the  pneumococcus  capsule 
on  the  different  culture  media  or  on  media  after  a  number 
of  transplantations,  but  wished  to  confine  himself  to  the 
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presentation  of  the  t\pical  forms.  For  this  purpose  he 
passed  around  a  number  of  microphotograplis.  For 
these  he  was  indebted  to  Dr.  F.  S.  Mandlel:)aiim,  Patho- 
logist to  Mt.  Sinai  Hospital.  Photograph  Xo.  1  demon- 
strated the  t}'pical  capsule  of  the  pneumococcus  in  pure 
culture,  showing  besides  some  chains  enveloped  by  a 
capsule  and  some  empty  capsules.  Their  appearance  was 
so  characteristic  that  the  differentiation  between  this  and 
other  organisms  in  mixed  cultures  was  easy.  Other  pho- 
tographs made  from  specimens  taken  from  throat  cultures 
containing  the  pneumococcus  together  with  streptococci 
and  staphylococci,  showed  clearly  the  utility  of  the  stain- 
ing procedure.  In  another  specimen  made  from  empyema 
pus  some  two  weeks  after  its  evacuation  from  the  chest, 
he  pointed  out  the  persistence  of  the  capsule,  although  it 
surrounded  markedly  degenerate  forms,  and  long  chains. 

In  working  with  other  organisms  differences  in  the 
configuration  of  their  capsules  had  been  found.  Thus,  the 
so-called  "  Streptococcus  mucosus  capsulatus "  is  sur- 
rounded by  a  larger  mass  of  more  mucoid  material.  The 
latter  owing  to  its  gelatinous  character  is  very  easily 
broken  up. 

As  regards  the  bacilli  generally  grouped  under  the 
name  "  Bacillus  mucosus  capsulatus,"  one  could  note  the 
resemblance  of  their  capsules  to  those  just  described. 
The  amount  of  mucoid  material  surroundino-  the  oro-an- 
isms  depended  not  oiiK-  u[)on  the  strain,  but  also  upon 
the  medium  upon  which  they  were  grown.  A  specimen 
of  a  very  large  form  isolated  from  the  stool  of  a  suspected 
typhoid  case,  was  demonstrated.  The  capsule  of  this 
bacillus  when  grown  on  ordinary  agar  would  often  meas- 
ure many  times  the  size  of  the  organism  itself.  Smaller 
forms  enveloped  by  more  linear  outlines  were  more  often 
to  be  met  with  in  the  throats  of  normal  individuals;    how- 
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ever,  he  liad  found  the  type  described  in  quite  a  number 
of  cases. 

The  streptococci,  Dr.  Buerger  thought,  showed  as  a 
rule,  no  true  capsule.  After  having  examined  many 
strains  with  his  method,  he  could  group  them  in  the  fol- 
lowing manner:  Some  could  be  classed  with  the  "mu- 
cosus"  group;  most  of  them  were  absolutely  free  from 
any  envelope;  and  others  presented  a  linear  membrane 
situated  a  short  distance  from  the  coccus  proper.  These 
latter  should  rather  be  spoken  of  as  having  an  outer 
membrane  or  envelope,  than  as  possessing  a  true  capsule. 
However,  it  was  to  be  noted  that  when  the  pneumo- 
coccus  was  grown  under  unfavorable  conditions,  or  after 
many  transplantations,  its  morphology  was  at  times  indis- 
tinguishable from  the  type  of  streptococcus  just  described. 

Other  organisms  had  also  been  stained,  and  it  was 
found  that  the  staphylococcus,  meningococcus,  gono- 
coccus,  micrococcus  catarrhalis,  showed  no  envelope. 
The  Bacillus  anthracis  did,  however,  possess  a  distinct 
sharp  line  on  either  side  and  separated  from  the  body  by 
a  clear  space. 

The  method  depended  upon  two  things:  the  first 
was  the  spreading  of  the  culture  in  a  medium  which 
would  prevent  dissolution  of  the  capsule,  and  the  second 
was  the  fixation  of  the  capsule. 

The  necessary  solutions  were:  (1)  Zenker's  fluid,, 
minus  acetic  acid,  /.  c,  Midler's  fluid  saturated  with  bi- 
chloride of  mercury;  ( 2)  Beef,  human  or  other  blood  serum 
diluted  with  an  equal  amount  of  normal  salt  solution,  or 
pleural  fluid;  (3)  Alcohol,  80  to  95  percent.;  (4)  Tincture 
of  iodine,  U.S. P.;  (5)  Freshly  prepared  stain,  anilin 
water  gentian  violet,  made  up  as  follows:  Anilin  oil, 
10  parts,  water  up   to   a   hundred  parts,  shake,  filter  and 
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add  5  c.c.  saturated  alcoholic  solution  of  oentian  violet; 
(6)   Two  per  cent,  watery  salt  solution. 

The  technique  was  briefly  given  as  follows:  The 
culture  is  thinly  and  carefully  spread  over  a  perfectly 
clean  cover  slip  by  means  of  a  drop  of  diluted  serum. 
Just  as  the  edges  begin  to  dry  the  fixing  fluid  is  poured 
on,  the  cover  gently  warmed  over  the  flame  for  about 
three  seconds,  rapidly  washed  in  water,  flushed  once  with 
alcohol,  and  then  treated  with  iodine  for  one  to  ten  min- 
utes. The  iodine  is  in  turn  thoroughly  washed  off  with 
alcohol,  and  the  specimen  dried  in  the  air.  Staining  for 
a  couple  of  seconds  and  washing  with  salt  solution  com- 
plete the  procedure.  The  specimen  is  mounted  in  salt 
solution  and  ringed  with  vaselin. 

As  for  the  medium  in  which  it  was  found  best  to 
spread  encapsulated  organisms,  Dr.  Hiss  had  pointed  out 
the  utility  of  serum.  Although  Dr.  Buerger  had  been  in 
the  habit  of  employing  beef  serum,  good  results  were 
obtainable  by  the  use  of  pleuritic  fluid  and  especially  the 
sterile  supernatant  fluid  from  old  thin  empyema  pus.  It 
was  important  to  pour  on  the  fixative  before  the  speci- 
men was  wholly  dry,  for  in  that  way  a  great  deal  of  the 
excess  of  serum  was  gotten  rid  of  and  a  clear  field  was 
obtained. 

As  regards  the  fixing  solution,  saturated  l^ichloride 
of  mercury  in  one-half  per  cent,  saline  had  also  been  used, 
but  the  results  with  Zenker  were  perhaps  a  little  better. 
Dr.  Buerger  made  note  of  the  fallacy  entering  into 
many  of  the  older  methods  in  which  there  was  either  no 
or  improper  fixation  of  the  capsule.  The  use  of  watery 
dyes  would  then  seriously  alter  or  wholly  destroy  the 
capsule.  The  bichloride  was  gotten  rid  of  by  means  of 
the  iodine.  Dr.  Buerger  had  attempted  to  shorten  the 
process  by  discarding  this  step,  but  had  come  to  the  con- 
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elusion  that  it  was  indispensaljle  in   the   jM-eparation  of  a 
perfect  specimen. 

Dr.  Buerger  next  discussed  the  (|uestion  of  the 
stains  that  could  be  employed.  Although  the  ordinary 
anilin  water  gentian  violet  used  for  the  Gram  procedure 
was  here  also  applicable,  it  gave  as  a  rule  too  intense  a 
stain,  often  fusing  capsule  and  coccus  into  one.  This  was 
avoided  by  the  use  of  the  weaker  solution  above  men- 
tioned. Loeffler's  meth)'lene  blue,  on  the  other  hand, 
was  a  little  too  weak;  but  strong,  10  to  15  per  cent., 
aqueous  fuchsin  solutions  (made  from  saturated  alcoholic 
solution)  gave  very  good  pictures.  Pappenheim's  methyl 
green-pyronin  labored  under  the  same  disadvantage  as 
the  methylene  blue.  However,  it  could  be  employed,  the 
coccus  taking  on  the  red  and  the  capsule  the  green  color. 
It  was  very  important  to  note  that  instead  of  a  single 
stain  the  Gram  procedure  could  Ije  applied.  Thus  after 
the  iodine  was  washed  off  with  alcohol  and  the  specimen 
dried,  the  ordinary  Gram  method  was  done.  The  speci- 
men was  best  counter-stained  with  1(1  to  15  per  cent, 
fuchsin  which  remained  on  the  cover  slip  for  a  minute  or 
longer,  and  was  washed  and  mounted  in  water.  In  this 
way  the  body  of  the.pneumococcus  took  on  a  deep  violet 
color  and  the  capsule  a  red  tinge.  The  Friedlander 
bacillus  on  the  other  hand,  had  both  a  red  body  and  a  red 
capsule.  The  small  diplococcoid  forms  of  this  bacillus 
when  occurring  alone  or  together  with  the  pneumococcus 
in  throat  cultures  or  other  mixtures  were  easily  recognized 
and  differentiated  from  the  latter.  In  routine  examina- 
tions of  throat  cultures  made  on  the  Loeffler  medium  by 
his  method.  Dr.  Buerger  had  frequently  noted  the  simi- 
larity of  the  small  Friedlander  bacillus  and  the  pneu- 
mococcus. This  had  led  to  the  observation  that  some 
such  differential  method  was  at  times  necessary.      With 


A    CASE    OF    "  Sl'LKXOMEGALIE    I'KI  M  111  1-  ".  14^1 

the  combined  procedures  a  diagnosis  can  be  niade  at 
once. 

Exudates  and  pus  do  not  generally  require  the  addi- 
tion of  serum.  The  very  mucoid  stringy  purulent  exu- 
dates and  sputa,  however,  are  best  thoroughly  mixed 
with  serum  before  fixation  and  staining. 

In  conclusion  Dr.  Buerger  called  attention  to  the 
utility  of  the  method,  not  only  in  the  demonstration  of 
the  capsules  of  encapsulated  bacteria  in  exudates  and 
culture  media,  but  also  in  bringing  out  clearly  some  points 
in  the  finer  morphological  structure  which  are  not  recog- 
nizable with  the  ordinarv  stains. 


A    CASE    OE    ''SPLENOMEGALIE     PRIMITIF" 

WITH     INVOEYEMENT     OF     THE 

H.4iMOPOIETIC  ORGANS. 

N.     K.     URII-L,     M.V). 

Dr.  N.  E.  Brill  spoke  on  a  case  of  primiti\e  splen- 
omegaly with  involvement  of  the  hoz-mopoietic  organs, 
reviewing  the  literature  and  giving  the  clinical  history  of 
his  case. 

Under  the  caption  of  primitive  or  primar)' splenome- 
galy, he  said,  there  had  been  heaped  together  a  large 
variety  of  non-malignant  enlargements  of  the  spleen. 
Osier  in  an  attempt  to  establish  order  out  of  chaos  had 
suggested  that  those  cases  of  splenic  hypertrophy  with  or 
without  anaemia  and  associated  with  ha^morrhagic  tenden- 
cies should  be  classed  under  the  name  of  splenic  aUcemia. 
Osier  considered  that  the  enlargement  of  the  liver  in  the 
group  of  cases  to  which  Banti   called   attention  was  but  a 
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terminal  feature  of  the  disease  called  splenic  anaemia. 
Attention  was  first  called  to  the  oroup  to  which  Dr. 
Brill's  case  belonged  by  Gaucher,  Picou  and  Raymond, 
and  Collier.  More  recently  two  cases  had  been  described 
by  Dr.  Bovaird.  This  class  of  cases,  called  by  Gaucher 
epithelioma  of  the  spleen,  should  be  taken  from  among 
the  group  of  splenic  anaemia,  because  its  clinical  history 
and  pathology  were  distinct.  The  clinical  history  of 
Gaucher's  type  is  so  distinct  that  Dr.  Brill  had  been  able 
to  state  that  his  cases  published  about  five  years  ago  did 
not  belong  to  the  category  of  splenic  anaemia,  but  be- 
longed to  this  type.  The  subject  of  the  present  demon- 
stration was  one  of  these  cases.  The  patient  died  in 
March,  11MI4,  after  having  been  under  observation  since 
1885. 

The  heredity  of  this  }Oung  man  showed  nothing  of 
this  type  of  disease.  His  history  had  been  traced  as  far 
as  the  great-grandfather  on  the  maternal  side  and  to  the 
grandparents  on  the  paternal  side.  In  none  of  these  an- 
cestors was  there  any  suggestion  of  this  disease.  The 
disease  has  appeared  only  in  one  generation.  The  parents 
of  the  patient  had  six  children.  The  oldest  died  at  the 
age  of  three  of  marasmus.  The  second  one  is  now  a 
woman  of  4;")  years  and  is  in  good  health.  The  third 
child  was  one  of  the  patients  described  in  1901.  The 
fourth  was  the  subject  of  this  demonstration.  The  fifth 
had  shown  in  the  past  two  years  evidences  of  the  disease. 
The  sixtli  had  died  at  the  age  of  nine,  having  shown 
from  his  third  year  a  splenic  enlargement,  from  exhaust- 
ion after  tremendous  increase  in  the  size  of  the  spleen  and 
liver.  Thus  four  out  of  six  children  have  had  the  dis- 
ease. This  patient  had  the  usual  infectious  diseases  of 
childhood,  measles,  scarlet  fever,  etc.  He  never  had 
malaria  nor  tuberculosis  nor  syphilis.      From  his  third  to 
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his  ninth  year  he  was  not  very  strong  but  afterwards  grew 
into  a  strong  chap,  and  had  no  complaints  whatever 
except  occasional  bronchitis.  At  the  age  of  fourteen  he 
began  to  notice  that  lie  perspired  rather  freely ;  other- 
wise he  was  in  perfect  health.  In  1888,  when  his  sister 
was  married,  there  having  been  no  occasion  for  a  previous 
examination,  she  herself  called  attention  to  a  mass  on  the 
left  side  of  her  abdomen.  On  examination  a  tremendous 
enlargement  of  the  spleen  was  made  out.  The  brother 
was  also  examined  and  there  was  at  that  time  no  enlarcre- 
ment  whatever.  The  next  year  the  spleen  could  be  felt 
in  the  patient  who  was  under  consideration,  the  upper 
portion  extending  to  the  seventh  rib.  His  disease  thus 
manifested  itself  first  in  1889,  fifteen  years  before  his 
death.  At  this  time  he  began  to  have  attacks  of  epis- 
taxis.  These  were  the  only  manifestations  of  hai-morrh- 
age  for  some  years.  They  would  occur  four  to  six  times 
a  year,  were  rather  profuse  and  lasted  for  a  short  time. 
During  this  period  there  were  no  signs  of  anai^mia.  About 
four  years  afterwards,  the  enlargement  of  the  spleen  going 
on  very  slowly,  a  beginning  thickening  of  the  conjunctiva 
on  the  nasal  side  appeared.  This  was  yellow  white  in 
color,  and  was  much  firmer  and  denser  than  a  pinguicula. 
This  symptom  was  also  noticed  in  the  sister  and  has  since 
appeared  in  the  other  sister. 

During  this  time  the  blood  showed  no  changes. 
There  was  a  normal  number  of  red  cells,  \ar)ing  from 
4,500,000  to  5,000,00(1.  There  was  no  increase  in  the 
white  cells,  and  no  disturbance  of  the  normal  relations 
of  the  leucocytes.  The  spleen  continued  to  increase  in 
size  and  nine  years  afterwards  the  liver  began  to  show  en- 
largement. In  IDOo,  the  patient  had  an  attack  of  acute 
colitis,  preceded  by  a  chill  and  followed  by  a  temperature 
of    10r).5.      This   was   accompanied   by   numerous   watery 
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movements  aiul  after  two  clays  by  some  blood  and  mucus. 
From  this  time  the  disease  progressed  very  rapidly. 
During"  convalescence  from  this  attack,  a  number  of 
hremorrhagic  furuncles  appeared  on  tlie  body,  the  largest 
on  the  extremities.  When  these  discharged  their  con- 
tents they  left  a  permanent  pigmented  spot.  A  change 
in  the  appearance  of  the  parts  of  the  body  which  were 
exposed  to  the  light  and  air  also  manifested  itself.  The 
skin  of  the  face  and  hands  became  yellowish  brown  in 
color.  There  was  no  icterus  at  any  time.  There  was  no 
further  pigmentation  except  that  left  from  the  furuncles. 
In  11M)2,  the  first  sign  of  pain  manifested  itself  in  the 
region  of  the  spleen.  The  spleen  extended  down  to  the 
crest  of  the  ilium  by  this  time.  Over  the  bridge  of  the 
nose  was  a  persistent  erythema  which  had  made  its  ap- 
pearance when  the  patient  was  fourteen  years  old  and 
which  lasted  until  his  death.  In  1902,  for  the  first  time, 
pain  was  noticed  at  the  extremities  of  the  tibia  and  femur. 
Up  to  this  time  there  had  been  no  bone  pain.  In  June, 
19U2,  the  patient  contracted  malaria  and  the  plasmodia 
were  found  in  his  blood.  After  this  attack  the  first 
tendency  to  haemorrhage  manifested  itself.  There  now 
appeared  permanent  petechiae  scattered  over  the  hands, 
legs  and  trunk.  During  1908,  he  had  a  fairly  favorable 
year,  notwithstanding  the  tremendous  increase  in  the  size 
of  the  spleen  and  liver.  He  comj^lained  of  no  discom- 
fort whatever.  After  1895  the  first  sign  of  auccmia  ap- 
peared. The  hcemoglobin  was  about  Ho.  From  1895 
it  gradually  diminished,  losing  perhaps  1  or  2  points  a 
year  until  1900,  when  after  the  attack  of  colitis  it  sud- 
denly fell  to  65.  r^'om  this  time  on  to  the  end  of  his  life 
"on  March  o(y,  1904,  the  haemoglobin  diminished  until  it 
reached  45.  In  March  he  complained  of  dyspncea..  On 
examination    the    signs   of    pericarditis    were     manifest. 
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The  area  of  cardiac  dulness  increased  rapidly,  establish- 
ing" a  diagnosis  of  pericardial  effusion,  which  Dr.  Brill 
assumed  to  be  ha^morrhao^ic.  Death  occurred  on  March 
31,  1904.  The  autopsy  was  made  by  Dr.  E.  Libman  at 
midnight.  Dr.  Libman  was  asked  to  present  the  results 
of  the  autopsy  and  Dr.  F.  S.  Mandlebaum  the  patho- 
logical histology  of  the  affected  organs. 


Dr.  E.  Libman  showed  the  liver  and  spleen  from  the 
case  described  by  Dr.  Brill,  and  also  presented  those 
from  the  second  case  which  Dr.  Brill  had  mentioned. 
The  spleen  in  the  first  case  weighed  eleven  pounds,  the 
liver  ten  pounds,  hi  the  second  case,  the  spleen  weighed 
fourteen  pounds,  the  liver  over  eight  pounds.  The 
organs  in  both  cases  presented  the  same  findings,  except 
that  atheroma  of  the  splenic  vein  was  absent  in  the  first 
case. 

The  spleen  was  very  firm.  It  was  chocolate  in  color 
with  lighter  grayish-red  areas.  The  pulp  was  swollen. 
There  were  numerous  infarcts  present,  some  recent,  some 
old.  ]Many  of  these  were  in  the  periphery  of  the  organ. 
There  was  no  evidence  of  marked  fibrosis  to  be  seen,  ex- 
cept where  the  pulp  was  less  swollen.  The  measurements, 
were  40  x  "20  x  14  cm. 

The  liver  measured  35  cm.  in  width,  either  lobe,  27 
cm.;  the  organ  was  13  cm.  thick.  There  was  marked  old 
and  recent  perihepatitis.  On  section,  the  organ  was 
chocolate  colored,  of  firm  consistency;  it  appeared  rather 
granular.  Throughout  the  viscus  there  were  irregular 
white  markings  varying  in  diameter  from  0.5  to  2  or  3 
cm.  They  did  not  seem  to  bear  any  detmitt;  relation  ta 
the  lobular  markings. 


148  N.     E.     IJRILL,     M.I). 

The  pericardium  was  distended  by  two  liters  of  very 
bloodv  tluid. 

The  lymph  nodes  in  the  thorax  and  abdomen  were 
•enlarged.  The  largest  were  about  the  size  of  a  large 
bean.  They  were  fairly  soft,  and  were  of  a  peculiar 
ochre  color,  some  showing  hcemorrhagic  areas. 

The  bone  marrow  in  the  first  case  was  quite  firm, 
dark  red  in  color.  In  the  second  case  it  was  partl}^  red 
■and  parti)'  ochre-colored. 


Dr.  F.  S.  Mandlebaum  described  briefl}'  the  histo- 
logical picture  of  the  case.  The  characteristic  feature  of 
the  disease  was  a  very  marked  endothelial  hyperplasia. 
This  was  found  in  the  spleen,  liver,  lymph  nodes,  and 
bone  marrow.  The  picture  found  in  the  case  followed 
very  closely,  with  a  few  exceptions,  the  cases  described 
by  the  French  writers  and  Dr.  Bovaird,  as  mentioned 
previously  by  Dr.  Brill. 

In  the  spleen  the  endothelial  hyperplasia  occurred  in 
round  or  oval  alveolar  spaces.  These  spaces  were  the 
pulp  spaces  or  venous  sinuses,  and  were  lined  with  endo- 
thelium which  was  normal  in  some  areas  and  slightly 
swollen  in  others.  The  endothelial  cells  as  a  rule  filled 
these  spaces  completely,  though  some  of  the  alveoli  con- 
tained a  few  normal  pulp  cells,  while  others  were  more  or 
less  filled  with  red  blood  cells.  The  endothelial  cells 
varied  in  size  and  shape,  depending  on  the  number  in  an 
alveolus.  For  the  most  part  they  were  round,  oval,  or 
polygonal.  The  boundaries  of  the  cells  were  fairly  well 
distinguished,  as  a  rule,  but  in  some  places  the  cells  were 
fused  together,  and  the  cell  outlines  then  were  not  clearly 
seen.      The  cytoplasm  of  the  cells  were  slightly  granular, 
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or  streaked  with  fine  wavy  lines,  arranged  in  a  more  or 
less  concentric  fashion,  giving  a  wrinkled  appearance  to 
the  cells.  The  nuclei  were  relatively  of  small  size.  The 
cell  body  measured  an)'\vhere  from  17  by  21  micra  to  34 
by  47  micra,  while  the  nuclei  varied  from  5  to  8  micra  in 
size.  In  some  of  the  cells  several  nuclei  were  found,  as 
many  as  six  or  more  being  present  in  some  cases.  These 
were  not  arranged  in  any  particular  form,  but  were  scat- 
tered throughout  the  cell.  No  forms  presenting  the  usual 
appearance  of  giant  cells  were  found. 

In  other  parts  of  the  spleen  dense  bands  of  connect- 
ive tissue  were  seen,  also  ancemic  infarcts  containing 
small  areas  of  necrosis.  The  Malpighian  bodies  were  for 
the  most  part  absent,  though  occasionally  one  could  be 
seen  show^ing  a  slight  thickening  of  the  walls  of  the  cen- 
tral vessel.  A  large  amount  of  pigment  was  scattered 
throughout  the  sections.  This  was  seen  along  the  con- 
nective tissue  bands  and  sometimes  in  the  alveolar 
spaces. 

The  sections  of  the  liver  presented  the  ordinary 
picture  of  a  diffuse  cirrhosis.  There  was  a  marked  in- 
crease in  the  interlobular  connective  tissue  without  appar- 
ent effect  on  the  liver  cells.  The  bile  ducts  were  not 
affected.  The  endothelial  cells  described  in  the  spleen 
were  also  found  in  the  liver.  For  the  most  part  they 
were  seen  in  the  connective  tissue  spaces,  but  were  not  so 
clearly  defined  as  in  the  spleen.  They  were  also  found  in 
the  lobules  proper,  either  near  the  periphery  or  in  the 
capillaries  extending  towards  the  center  of  the  lobule. 
The  cells  were  somewhat  smaller  in  size  than  those  in 
the  spleen,  but  otherwise  were  identical  in  their  general 
appearance  and  staining  reaction.  Pigment  was  also 
found  distributed  throughout  the  connective  tissue  of  the 
organ. 
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The  sections  from  the  lymph  nodes  were  so  changed 
tliat  they  appeared  simply  as  one  mass  of  endothelial  cells 
with  a  remnant  of  a  follicle  remaininof  here  and  there. 
\\  ith  the  low  power  one  could  see  large  masses  of  pig- 
ment in  the  lymph  sinuses  and  also  following  the  reticu- 
lum of  the  node.  The  endothelial  cells  had  the  same 
general  appearance  as  in  the  spleen  and  liver,  but  their 
outlines  were  more  definitely  preserved.  Some  very  large 
forms  were  seen  in  these  sections.  The  pigment  in  the 
nodes  as  well  as  that  found  in  the  spleen  and  liver  gave 
the  usual  reaction  for  iron. 

In  the  bone  marrow  these  endothelial  cells  were  also 
found,  and  Dr.  Mandlebaum  thought  this  to  be  the  first 
case  of  splenomegaly  in  which  their  presence  in  the 
marrow  had  been  noted.  They  were  found  attached  to 
the  walls  of  the  capillaries  and  to  the  reticulum  of  the 
bone  marrow.  In  several  places  these  cells  were  seen  in 
the  lumen  of  the  capillaries.  They  had  the  same  features 
as  in  the  other  organs. 

As  far  as  the  deductions  to  be  drawn  from  these 
sections  were  concerned.  Dr.  Mandlebaum  did  not  feel 
justified  at  the  present  moment  in  coming  to  any  conclu- 
sions as  to  the  consecutive  involvement  of  the  various 
organs,  or  whether  the  process  occurred  simultaneously. 

A  modification  of  Mallory's  connective  tissue  stain 
devised  by  Dr.  Buerger  had  been  used  in  staining  some 
of  the  sections.  This  brought  out  the  markings  in  the 
cytoplasm  very  distinctly,  and  also  differentiated  the  nuclei 
better  than  most  of  the  other  stains  employed. 

Discnssio]i. 

Dk.  David  lioxAiKU  said  that  these  cases  were  of 
very   great    interest    from    two    standpoints.      First,    the 
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clinical;  he  thought  the)'  proved  that  there  was  a  definite 
group  characterized  by  this  primary  enlargement  of  the 
spleen  which  should  be  separated  from  the  other  groups 
of  cases.  Shortly  after  the  publication  of  his  own  paper, 
Dr.  Brill  had  called  his  attention  to  this  series  of  cases  in 
one  family.  Dr.  Brill  had  said  at  that  time  that  the  cases 
reproduced  the  clinical  picture  of  the  cases  described  by 
Dr.  Bovaird.  In  other  words,  Dr.  Brill  had  made  a 
clinical  diaonosis  of  a  condition  exactly  that  found  in 
these  children,  and  the  autopsy  findings  proved  that  this 
diagnosis  was  correct.  From  the  pathological  standpoint 
the  condition  was  of  interest  in  the  interpretation  put 
upon  the  findings.  Dr.  Bovaird  thought  that  the  ques- 
tion really  lay  between  whether  this  condition  should  be 
called  a  hyperplasia  or  whether  it  should  be  classed  as  a 
tumor  and  called  endothelioma.  At  a  recent  meeting  of 
the  American  Association  of  Physicians  the  opinion  had 
been  expressed  that  these  conditions  belonged  in  the  class 
of  endothelioma.  Whether  this  condition  was  a  tumor 
or  an  hyperplasia  was  one  of  those  questions  which  only 
pathologists  could  discuss  to  advantage.  It  seemed 
that  even  among  pathologists  the  conception  of  what 
constitutes  a  tumor  was  not  clear  enouofh  to  enable  one 
to  determine  the  exact  position  of  changes  such  as  these. 
The  clinical  history  of  these  cases  seemed  to  point  rather 
clearly  to  some  influence  running  in  a  family  rather  than 
to  a  new  growth.  It  would  of  course  take  many  other 
observations  and  much  further  stud)-  to  determine  this 
point. 

Dr.  Li  UMAX  said  that  the  absence  of  disease  of  the 
splenic  vessels  in  the  first  case  was  noteworth)'.  In  the 
condition  described  by  Banti  it  was  usually  present.  The 
microscopic  changes  in  the  bone  marrow  were  of  great 
interest.      There  were   present   many   nucleated   erythro- 


152  \V.     X.     DKRKKLKV,     M.I). 

cytes,  l)'mphocytes  and  mononuclear  cells,  neutrophilic 
and  eosinophilic  myelocytes  and  giant  cells  in  abundance. 
The  occurrence  of  such  chanoes  in  the  marrow  with  the 
absence  of  abnormal  cells  in  the  blood  was  a  remarkable 
findino-.  Dr.  Libman  thought  that  the  cases  showing  the 
same  lesions  as  this  one — those  of  Gaucher,  Picou  and 
Raymond,  Collier  and  Bovaird —  should  be  grouped 
separately  from  other  forms  of  splenomegaly,  and  for  the 
time  being  be  called  "splenomegaly  of  the  Gaucher 
type." 

Dr.  Osier  had  seen  the  microscopic  sections  and  had 
noted  the  resemblance  to  Gaucher's  findings. 


RECENT  OBSERVATIONS  ON  PARASITES  OF 
THE  MOSQUITO. 

W.     \.     IJKKKKI.EV,     M.D. 

Dr.  \V.  N.  Berkeley  reported  some  recent  observa- 
tions on  parasites  of  the  mosquito.  The  first  speci- 
men was  a  minute  nematode  worm,  called  by  Mr.  Henry 
L.  Viereck,  of  the  Connecticut  Agricultural  Experiment 
Station,  Agamomerniis.  The  speaker  was  indebted  to 
Mr.  \'iereck  for  the  beautiful  preparations  shown,  illus- 
trating the  ^%%,  larva,  pupa,  and  imago  of  the  mosquito 
concerned  (  GrabJianiia  soHicitans^  formerly  Cidcx  sollic- 
itans),  and  the  parasites.  Mr.  Viereck  wrote  that  he  had 
found  Agamomernis  only  in  the  female  mosquito,  usually 
one  only,  but  sometimes  as  many  as  five,  in  one  body.  In 
parasitized  mosquitoes,  eggs  had  been  found  only  in  one 
or  two  individuals  out  of  hundreds  examined.  The  same 
or  certainly  a  very  closely  allied  parasite  had  been  reported 
as  found  in  a  dish  of  water  in  which   pupa;  of  Anopheles 
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had  been  reared  (H.  P.  Johnson,  Ihillctin  of  Xc7c  Jersey 
AgrieultiLval  Experiment  Station^  November  21»,  1902). 
A  very  similar  worm  was  described  as  ha\'ing  been  noticed 
many  years  ago  by  Leuckhart  (  Howard,  quoting-  from 
Stiles,  Mosquitoes,  New  York,  19(»1).  The  worm  was 
easily  recognized  as  a  nematode  under  the  lower  power 
of  the  microscope.  The  speaker  had  never  had  the  good 
luck  to  find  a  specimen  in  his  own  work. 

The  second  specimen  was  a  red  mite,  smaller  than  a 
small  pinhead  (1.5  mm.)  which  he  had  discovered  on  two 
occasions  attached  once  to  the  thorax,  once  to  the  abdo- 
men, of  one  of  the  common  Culex  species  (not  worked 
out  carefully,  probably  C.  inipiger  or  triseriatus)  in  the 
City  of  New  York.  The  mite  appeared  to  do  little  or  no 
damage  to  its  host.  A  specimen  had  been  kindly  identi- 
fied for  him  by  Mr.  Nathan  Banks  of  the  United  States. 
Department  of  Agriculture — through  Dr.  Howard's  good 
offices — as  the  larva  of  a  H'veiracJinid  belono-ino-  to  the 
genus  Eylais.  Dr.  Howard  had  written  as  follows:  "The 
adults  of  these  mites  are  parasitic  upon  the  water-bugs  or 
water-striders,  usually  of  the  family  Nepidae.  Their  pres-^ 
ence  upon  the  mosquito  is  probably  accidental,  they 
being  probably  in  no  sense  specific  parasites  of  the 
Ciilieidae!' 

Dr.  Berkeley  feared  that  both  specimens  were  mainly 
of  academic  interest,  but  thought  that  in  view  of  the  vast 
hygienic  and  economic  importance  of  mosquitoes,  their 
parasitology  was  worthy  of  systematic  study. 


STUDIES   ON  THE  ETIOLOGY  OF  MEASLES, 

CVRUS    W.     KIEI.I),     M.I). 

Dr.  Cyrus  W,  Field  said  that  these  studies  of  measles 
were  beijun  in  connection  with  some  observations  of  Dr, 
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Duval's  durino-  the  summer.  Dr.  Duval  devised  a  method 
of  obtaining-  blister  lluid  in  scarlet  fever  cases  to  see  if  he 
could  obtain  the  parasites  described  by  Dr.  Mallory. 
He  used  the  Wright  stain  and  therefore  in  a  great  major- 
ity of  the  slides  there  was  absolutely  no  sign  of  chromatin 
stain.  These  bodies  stain  a  pale  blue  with  a  little  darker 
blue  granules  throughout.  After  seeing  these  specimens 
Dr.  Field  had  made  some  blisters  on  scarlet  fever  patients 
and  also  on  measles  and  diphtheria  patients.  In  scarlet 
fever,  out  of  18  cases,  these  bodies  were  found  in  14. 
Thirteen  cases  of  measles  were  studied.  In  the  first  six 
days  of  the  rash  the  bodies  were  found  in  S  cases.  After 
the  fifth  da)-  to  the  tenth  day  they  were  not  found.  They 
were  not  found  in  three  cases  of  diphtheria  antitoxin 
rash,  in  erysipelas,  in  hereditary  syphilis,  in  an  urticaria 
rash,  in  normal  skin,  or  in  irritated  normal  skin.  The 
bodies  found  were  very  definite  and  characteristic.  The 
tDues  considered  as  being  of  interest  were  those  which 
stained  blue  with  a  chromatin  staining  substance  in  them 
in  the  form  of  granules  or  solid  dots.  The  specimens 
were  all  stained  with  Hastings'  or  the  Giemsa  stain,  the 
latter  being  much  stronger.  Some  hanging  drops  and 
spreads  had  been  made  which  showed  some  very  suspi- 
cious occurrances.  For  instance,  there  were  a  number  of 
leucocytes  in  the  different  fields  which  gave  off  pseudo- 
podia  which  would  work  off  very  rapidly  and  in  a  short 
time  assume  a  definite  round  appearance  with  two,  three, 
or  five  granules  dancing  rapidly  and  giving  a  much  more 
striking  appearance  than  many  malarial  parasites.  They 
were  very  numerous  in  freshly  drawn  serum,  and  when 
stained  showed  that  these  small  granules  were  chromatin 
like  in  their  reactions. 
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A  SIMPLE  METHOD  OF  FILTERING  AGAR. 

J.     FIXI.KV     1;KI.I,,     M.I). 

Dr.  J.  Finley  Bell  demonstrated  a  method  for  the 
rapid  filtration  of  large  or  small  quantities  of  agar.  The 
apparatus  was  exceedingly  simple,  consisting  of  a  cylin- 
drical glass  bulb  with  perforations  over  which  was  slipped 
a  Schleicher  and  Schiill  thimble  of  filter  paper  of  the 
type  used  in  the  Soxhlet  fat  extraction  apparatus.  The 
whole  was  covered  with  a  cylindrical  glass  protector 
slightly  larger  than  the  bulb.  The  open  end  of  the  pro- 
tector was  covered  with  several  layers  of  gauze  and  some 
absorbent  cotton  to  strain  out  the  coarse  particles.  The 
other  end  was  attached  to  a  piece  of  heav)-  rubber  tubing 
and  connected  to  a  filter  tlask.  A  \acuum  was  produced 
in  this  flask  by  means  of  an  ordinary  Bunsen  filter  pump. 
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If  the  filtering-  apparatus  is  then  moistened  with  hot 
water  and  dropped  into  the  vessel  containing-  the  hot 
agar,  and  the  pump  started,  filtration  will  take  place  rap- 
idly, about  a  liter  being  filtered  in  three  or  four  minutes. 
The  advantage  of  the  apparatus  consists  in  the  fact  that  no 
cooling  takes  place  until  the  agar  has  passed  through  the 
filter,  whereas  with  the  ordinary  method  of  filtering  agar 
it  is  difficult  to  prevent  the  agar  from  thickening  or  be- 
coming solid  in  the  filter.  The  reaction  can  finally  be 
very  easily  adjusted  in  the  hot  agar  after  filtering.  The 
accompanying  plate  will  render  the  construction  of  the 
apparatus  clear. 


CYST  OF  THE   KIDNEY. 

K.     WKIl.,     M.D. 

Dr.  Richard  Weil  presented  a  specimen  of  a  cyst  of 
the  kidney.  This  was  originally  described  as  "malignant 
cyst  of  the  kidney"  by  Struebing.      It  is   actually   an   ex- 
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ample  of  a  rare,  yet  important  type  of  the  adrenal  tumors 
of  the  kidney. 

The  specimen  was  removed  at  operation  by  Dr. 
Kammerer  of  the  German  Hospital.  The  patient  had 
previously  been  exhibited  at  many  societies,  and,  al- 
though the  cystoscopic  findings  pointed  indubitably  to 
the  presence  of  a  renal  disease,  the  exact  pathological 
condition  was  never  diagnosed.  The  same  failure 
marked  all  the  other  cases  recorded  in  the  literature,  in 
which  the  clinical  diajjnosis  ranged  from  echinococcus 
cyst  of  the  kidney  to  cyst  of  the  ovar)'.  Yet,  as  Strueb- 
ing  says,  there  are  certain  fairly  characteristic  symptoms 
wdiich  should  really  serve  to  differentiate  it.  Pathologic- 
ally, it  has  been  exactly  duplicated  by  seven  other  un- 
doubted cases  in  the  literature;  yet  there  are  numerous 
other  descriptions  of  renal  cystic  tumors,  both  in  the 
older  and  in  the  more  recent  literature,  which  most  prob- 
ably belong  to  the  same  category,  although  the  genesis 
of  the  cyst  from  an  adrenal  tumor  was  not  identified. 
And  that  it  could  easily  escape  such  identification  was 
illustrated  by  Dr.  Weil  from  the  specimen  in  hand. 

It  presented  a  large  monolocular  cyst,  partially  sub- 
divided by  fibrous  septa.  Roughly,  it  had  the  shape  of 
the  kidney.  The  w^all  was  formed  by  a  dense  white  tis- 
sue of  varying  thickness.  The  content  was  a  thick,  dark 
brown,  grumous  tluid,  which  contained  leucocytes,  red 
cells,  epithelia,  blood  pigment,  and  cholesterin. 

Closer  examination  revealed  the  presence  of  two 
inconspicuous  strands  of  a  different  tissue,  one  of  which 
lay  in  the  capsule,  the  other  in  one  of  the  septa.  Both 
of  these  strands  were  inclosed  in  a  distinct  fibrous  cap- 
sule. Their  tissue  was  firm;  their  color,  whitish  yellow. 
On  microscopic  examination  they  were  found  to  be  ad- 
renal epitheliomata,  presenting  the  characters  of  this  tis- 
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sue  as  it  ap[)ears  after  it  has  underoone  malignant  degen- 
eration. In  some  places  it  was  with  difficulty  distinguish- 
able from  cancer;  in  others,  it  was  distinctly  of  the  struct- 
ure of  the  adrenals.  The  wall  of  the  cyst  itself  presented 
the  remains  of  the  kidney — glomeruli  and  tubules  im- 
bedded in  a  dense  mass  of  connective  tissue. 

Certain  details  of  the  clinical  history  were  adduced 
by  Dr.  Weil  as  of  interest,  not  only  for  tliemselves,  but 
as  throwing  light  on  the  growth  and  development  of  the 
tumor. 

The  patient  was  fifty-six  years  of  age.  Up  to  the 
age  of  sixteen  he  was  perfectly  healthy.  At  that  time 
he  passed  bloody  urine  almost  constantly  for  two  weeks. 
He  had  no  pain  and  no  other  evidence  of  disease.  From 
that  time  until  1891>,  a  period  of  thirty-five  years,  he  was 
in  every  respect  perfectly  well.  In  1899,  at  the  age  of 
fifty-one,  he  again  had  an  attack  of  hematuria  which 
persisted  for  several  weeks,  and  left  him  quite  weak  and 
anaemic.      Since  then  he  had  had  recurrences  every  year. 

He  entered  the  German  Hospital  in  June,  1904. 
He  was  markedly  anaemic,  blood  count  less  than  3,000,000; 
hemoglobin  about  40  per  cent.;  and  he  looked  cachetic. 
His  abdomen  was  m'arkedly  distended  by  the  cystic  fiuct- 
uating  tumor.  His  urine  contained  blood,  which  cys- 
toscopic  examination  showed  to  fiow  from  the  left  ureter. 
Puncture  of  the  cyst  yielded  a  bloody  fluid.  Since  the 
removal  of  the  tumor  he  has  steadily  gained  flesh  and 
^strength  and  the  anaemia  has  disappeared. 

The  remarkable  facts  are,  the  existence  of  the  tumor 
for  a  period  of  forty  years;  its  cystic  character;  its  non- 
malignancy,  except  as  a  cause  of  anaemia. 

The  other  cases  recorded  in  the  literature  were 
exactly  similar  to  this  in  the  pathological  findings.  Clin- 
icall)',   they  differed  chiefly  in  the  presence  or  absence  of 
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blood  in  the  urine,  depending  upon  the  communication 
of  the  tumor  sac  with  the  pelvis  of  the  kidney.  In  those- 
cases  in  which  there  was  no  hematuria,  puncture  of  the 
kidney  cyst  always  yielded  a  fluid  of  the  same  character^ 
containing-  blood  pigment  and  cholesterin. 

Discussion. 

Du.  F.  C,  Wood  said  that  this  very  interesting  cyst 
of  the  kidney  reminded  him  of  a  case  he  had  seen  six  or 
seven  years  ago,  which  corresponded  to  Dr.  Weil's  descrip- 
tion of  the  case  of  hemorrhage  into  a  suprarenal  tumor,, 
with  the  formation  of  a  large  cyst.  The  cyst  he  had  seea 
was  about  the  size  of  a  child's  head,  lined  on  its  inner 
surface  with  shaggy  clots  and  a  few  projections  contain- 
ing suprarenal  tissue  but  no  smooth  walls.  It  was,  there- 
fore, of  a  slightly  different  type,  probably  a  simple  hem- 
orrhagic cyst  with  softening  of  tumor  tissue. 

Dr.  Weil  said  they  were  clinically  of  some  import- 
ance. All  described  cases  had  been  given  the  wrong  diag- 
nosis. Many  had  been  considered  echinococcus  cases, 
others  as  cases  of  cyst  of  the  ovary.  This  tumor  simply 
produced  pressure  symptoms;  the  content  was  invariably 
bloody  with  cholesterin  from  breaking  down  of  the  cells. 
TJiat  gave  one  a  hold  on  the  diagnosis. 


A  CASE  OF  TRICUSPID  AND  MITRAL 
STENOSIS. 


l',()Xl)    STOW,     M.D. 


Dr.  Bond  Stow  presented  a  specimen  sliowing  tri- 
cuspid and  mitral  stenosis,  together  with  tlie  lungs  show- 
ing very  extensive    hemorrhagic    infarcts.      He   said   that 
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since  one  seldom  saw  a  marked  case  of  tricuspid  stenosis 
with  such  extensive  sequelae  throughout  the  lungs,  he 
took  pleasure  in  presenting  to  the  Society  these  speci- 
mens. He  afforded  a  view  of  the  heart  from  the  right 
auricle  looking  towards  the  right  ventricle,  demonstrating 
the  tricuspid  valve  with  its  three  cusps  joined  together 
for  a  distance  of  2.5  cm.  from  the  base  of  the  valve  to  its 
closing  margin.  The  opening  through  the  tricuspid 
valve  measured  about  1.5  cm.  in  diameter.  The  right 
ventricle  measured  at  the  apex  4  mm.  and  at  the  base  of 
the  tricuspid  valve,  1.5  cm.  The  right  auricle  was  very 
extensively  dilated  and  its  walls  averaged  about  3  mm. 
On  the  right  auricular  appendix  were  several  thrombi, 
one  being  about  the  size  of  a  hickory  nut.  Looking 
from  the  left  ventricle  through  the  mitral  valve  into  the 
left  auricle,  Dr.  Stow  demonstrated  a  mitral  stenosis 
that  scarcely  admitted  the  tip  of  the  smallest  finger. 
Along  the  base  of  the  anterior  flap  of  this  valve  was  a 
firm,  stony  hard,  extensive,  calcareous  deposit  in  the 
form  of  a  ridge  fully  2.5  to  3  cm.  in  length.  The  left 
ventricle  did  not  appear  to  be  either  hypertrophied  nor 
dilated.  The  left  auricle  was  much  dilated  and  its  walls 
measured  about  .H  mm.  in  thickness.  The  left  auricular 
appendix  was  filled  wnth  thrombi. 

At  the  apex  of  the  left  lung  was  an  old  infarct  which 
had  partially  undergone  necrosis  and  was  more  or  less 
cavernous  and  filled  with  a  foul  smelling  detritus  matter. 
There  had  been  firm  pleuritic  adhesions  over  this  infarct. 
In  the  right  lung,  along  the  anterior  borders  of  its  upper 
lobe,  was  a  large  recentl)'  formed  hemorrhagic  infarct. 
The  entire  middle  lobe  was  one  hemorrhagic  infarct. 
About  four-fifths  of  the  lower  lobe  likewise  was  one  large, 
apparently  recently  formed  infarct.  There  had  been 
complete   thrombosis   of  the  external  jugular  on  the  left 
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side  and  also  a  canalized  thrombus  was  found  in  the 
superior  vena  cava.  The  right  kidney  also  showed  innu- 
merable hemorrhagic  infarcts.  All  of  these  the  speaker 
believed  were  due,  not  to  embolism,  but  to  autochthonous 
thrombosis,  owing  to  the  favorable  circulatory  conditions 
brought  about  by  the  tricuspid  stenosis,  all  thrombi  found 
in  the  blood  vessels  being  firmly  adherent  to  their  walls. 
The  liver  and  other  internal  organs  showed  the  ordinary 
appearances  of  cyanotic  induration. 

Dr.  Stow  also  demonstrated  a  specimen  from  his 
recent  post-mortem  work,  showing  the  anonialy  of  four 
cusps  to  the  pulmonary  valve,  which  condition  had  had 
no  effect  upon  the  welfare  of  the  patient  and  had  proven 
a  mere  post-mortem  disclosure. 


EMBOLISM  OF  THE   LEFT  MIDDLE  CERE- 
BRAL ARTERY. 

M,     G.     SCHLAIT,     M.D. 

Dr.  M.  G.  Schlapp  presented  a  specimen  showing 
embolism  with  following  thrombosis  of  the  left  middle 
cerebral  artery  after  ligation  of  the  common  carotid. 
Dr.  Schlapp  said  that  he  had  Dr.  James  Johnston  to 
thank  for  this  specimen. 

The  case  in  question  was  a  man,  forty-eight  years 
old.  Three  years  previous  to  his  admission  into  the  hos- 
pital, an  epithelioma  began  to  develop  on  the  lower  lip. 
Some  time  after,  the  submaxillary  glands  and  the  sur- 
rounding areolar  tissue  became  involved,  so  that  when  he 
was  seen  by  the  surgeon  the  lower  jaw  and  submaxillary 
tissue  were  diffusely  invaded,  so  much  so  that  the  ligation 
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of  the  common  carotid  was  advised  in  order  to  check  the 
growth.  This  was  done.  The  carotid  was  ligated  about 
two  inches  below  the  point  where  the  common  divides 
into  the  external  and  internal  carotids.  Thirty-six  hours, 
after  the  ligation  the  man  suddenly  became  paralyzed  on 
the  right  side  (hemiplegia)  and  lost  consciousness. 
Twenty-two  hours  after  the  onset  of  the  hemiplegia^ 
exitus  letalis  took  place.  At  the  autopsy  the  following 
condition  was  found.  The  common  carotid  was  opened 
below  and  above  the  ligature  to  the  point  where  it  divides 
into  the  external  and  internal  carotids.  It  was  found  that 
a  thrombus  completely  filled  the  common  carotid  from 
the  ligature  up  to  the  division  of  the  vessels  and  that  it 
partly  extended  into  the  internal  carotid  for  about  2  cm. 
Furthermore,  it  was  seen  that  the  thrombus  did  not  com- 
pletely fill  up  the  internal  carotid,  but  that  an  open  space 
was  left  extending  from  the  external  carotid  (which  con- 
tained no  thrombus)  into  the  internal  carotid.  As  was 
stated  above,  the  thrombus  extended  about  2  cm.  into 
the  internal  carotid  from  the  common,  and  above  this  the 
internal  carotid  was  clear  up  to  the  point  where  it  passed 
into  the  middle  cerebral  artery.  The  latter  was  com- 
pletely thrombosed.  The  upper  end  of  the  thrombus 
which  protruded  into  the  internal  carotid,  was  torn  and 
irregular.  The  smooth  dome-shaped  point  which  is  inva- 
riably found  at  the  end  of  a  thrombus  in  a  large  blood 
vessel  was  missing. 

The  explanation  of  the  case  was  as  follows:— After 
the  common  carotid  was  ligated,  a  thrombus  formed 
above  the  ligature,  growing  to  the  point  where  the  com- 
mon divides  into  the  external  and  internal  carotids. 
Here  it  grew  some  distance,  but  not  into  the  external  ca- 
rotid because  this  vessel  was  filled  with  fresh  flowinor  blood 
coming  through   collaterals  from  the  opposite    external 
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carotid  and  tlowing-  back  into  tlie  internal  carotid.  This, 
stream  of  blood  from  the  external  carotid  into  the  internal 
carotid  washed  off  the  end  of  the  thrombus  extending 
into  the  internal  from  the  common  carotid,  by  which  it 
was  washed  up  into  the  middle  cerebral  artery  closing  up. 
this  artery  and  causing  sudden  hemiplegia  and  uncon- 
sciousness and  later  death.  Encephalomalacia  was  dis- 
tinctly seen  in  the  area  supplied  by  the  middle  cerebral- 
artery. 

Dr.  Schlapp  wished  to  show  this  case  to  point  out 
the  danoer  in  lioatinof  the  common  carotid  without  lioat- 
ins/  at  the  same  time  the  external  carotid. 


NOTES     ON     VARIATIONS     IN     VIRULENCE 
AND  ON  SPONTANEOUS  AGGLUTINATION. 

EDNA    STEIN  II ARDT,     M.D. 

Dr.  Steinhardt  read  a  paper  on  the  above  subject. 

The  variations  in  virulence  studied  were  those  ob- 
tained by  passing  bacteria  through  immune  and  through 
bactericidal  sera,  following  the  methods  of  Ainley-Walker 
{Brit.  Med.  Journal,  1902,  and  Centralbl.  fiir  Bakt.,, 
1  Abt.  Org.  Bd.  8."),  19()o).  The  effect  on  the  toxin  pro- 
duction was  also  noted  by  growing  the  organisms  in  anti- 
toxin. 

The  experiments  fell  under  three  heads: 

1.  Effect  on  the  toxin  production  of  di]:)htheria 
bacilli  by  growth  in  antitoxin. 

2.  Effect  upon  the  virulence  of  dysentery  bacilli 
by  growth  in  inactive  horse  serum,  normal, 
and  immune. 
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'*K     Effect  upon  typhoid  bacilli  of  repeated  pas- 
sages through  bactericidal  horse  serum. 

1.  In  the  first  experiments  two  varieties  of  diphthe- 
ria bacilli  were  grown  for  fifteen  generations  in  diphtheria, 
antitoxin,  controls  being  kept  in  broth.     They  were  then 
tested  for  toxin  production,  and  in  both  cases  the  serum- 
grown  strains  produced  less  toxin  than  the  controls. 

From  these  experiments  it  can  only  be  stated  that 
there  was  no  specific  increase  in  toxin  production  caused 
by  growth  in  antitoxin.  The  antitoxin  in  which  the 
bacilli  had  been  grown  lost  markedly  in  protective  value 
due  to  direct  neutralization  by  the  toxin  produced. 

2.  Dysentery  bacilli  of  the  mannit-fermenting  type 
were  grown  in  inactive,  immune  and  normal  horse  sera. 
Two  dilutions  of  each  were  used,  strong  and  weak,  as 
different  results  liad  been  obtained  by  other  w^orkers  wath 
different  dilutions,  thus  suggesting  the  possibility  of  over 
stimulation  of  the  bacilli,  causing  decrease  instead  of 
increase  in  virulence. 

The  cultures  were  grown  for  five  weeks  and  then 
tested.  It  was  found  that  all  the  strains  had  lost  in 
virulence  except  that  grown  in  normal  weak  serum;  this 
had  retained  its  virulence.  To  control  these  results  a 
second  series  were  grown  for  twelve  generations  in 
immune  serum,  strono;  and  weak  dilutions;  that  erown  in 
strong  lost  markedly  in  virulence,  about  one  half;  while 
that  in  weak  retained  its  virulence. 

.').  Typhoid  bacilli  w^ere  passed  through  lytic  serum 
forty-three  times  and  then  tested.  They  had  no  increased 
serum-resistance  in  vitro,  but  had  doubled  in  virulence. 
To  control  these  results,  from  the  original  stock  a  culture 
was  again  passed  through  lytic  serum  ten  times.  In  this 
instance  there  was  greatly  increased  serum-resistance  in 
vitro  and  the  virulence  was  sevenfold.      The  serum-resist- 
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ance  in  vitro  was  found  by  reactivating  experiments  to  be 
due  to  increased  resistance  to  immune  body  and  not  to 
resistance  to  complement,  as  found  by  Erich  Cohn  {Zeit. 
fiir  Hyg.,  Bd.  xiv).  Two  other  series  w^ere  done  from 
the  same  stock  culture,  and  in  exactly  the  same  manner; 
one  series  five  times,  and  one  ten.  In  neither  instance  w^as 
there  increased  serum-resistance  in  vitro;  the  virulence 
was  not  tested. 

Thus  in  four  parallel  experiments,  serum-resistance 
was  obtained  only  once,  and  virulence  was  increased  in 
much  greater  degree  in  one  case  than  in  the  other. 

From  the  results  obtained  in  these  experiments,  the 
following  conclusions  may  be  drawn: 

1.  If  there  be  a  specific  reaction  between  the  recep- 
tors of  the  bacillus  and  the  amboceptors  of  the  serum,  a 
certain  proportion  would  be  necessary  to  cause  the  over- 
production of  the  bacillary  receptors,  as  too  great  a  num- 
ber of  amboceptors  might  overwhelm  the  bacillus,  thus 
causing  loss  of  virulence.  This  may  be  the  reason  for 
the  irregular  results  obtained,  or  these  results  may  be  due 
to  a  non-specific  action  of  the  serum  which,  up  to  the 
present,  is  not  understood. 

2.  In  four  series  of  passages  of  typhoid  bacilli 
through  bactericidal  horse  serum,  under  the  same  condi- 
tions, uniform  results  were  not  obtained.  A  definite 
reaction  cannot  in  any  given  case  be  predicted.  In  some 
instances  the  bacilli  surviving  after  the  action  of  the  lytic 
serum  are  the  more  resistant  ones.  The  negative  results 
may  be  due  to  the  fact  that  in  some  instances  the  bacilli 
may  possibly  be  protected  from  the  serum  mechanically, 
by  being  in  the  center  of  an  agglutinated  mass,  or  it  may 
be  that  the  bacillus  must  be  in  a  certain  condition  to  react, 
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as  some   animals  of  the   same   species   are    more    easily 
immunized  than  others. 

Spontaneous  agglutination  has  been  noted  a  number 
of  times  in  serum-grown  organisms  by  other  workers. 
In  these  experiments,  it  occurred  in  the  series  passed 
forty-three  times  through  bactericidal  serum,  after  the 
twentieth  passage.  Over  twenty  generations  on  agar 
retained  this  characteristic. 

Returning  to  the  stock  typhoid  culture,  which  grew 
occasionally  with  a  slight  pellicle,  it  was  found  possible 
by  repeated  plating  to  separate  from  it  two  variations, 
one  giving  a  uniform  cloudiness,  the  other  agglutinating 
spontaneously  in  broth.  This  spontaneous  agglutination 
is  not  an  agglutination  in  the  specific  sense  of  the  term, 
as  from  an  agglutinating  typhoid  serum  the  agglutinators 
absorbed  the  same  number  of  specific  agglutinins  as  the 
non-agglutinating  stock  culture.  The  spontaneous  agglu- 
tination continued  through  a  number  of  o-enerations,  but 
by  sub-culturing  from  a  shaken  broth  culture,  in  a  very 
few  generations,  this  variation  grew  in  broth  with  the 
original  uniform  cloudiness. 

Further  work  was  done  on  two  unidentified  speci- 
mens isolated  by  Dr.  Goodwin,  one  from  water,  the  other 
from  the  intestinal  tract.  Both  these  organisms  aggluti- 
nated spontaneously  when  transferred  from  agar  into 
broth.  In  broth  they  produced  cloudiness  and  formed  a 
pellicle.  Here  it  was  also  possible  to  separate  variations, 
one  giving  only  pellicle,  the  other,  clouded  broth  with 
very  slight  pellicle  production. 

These  results  suggest  that  in  cultures  in  which  spon- 
taneous agglutination  occurs  two  variations  exist  in  the 
original  culture — one  tending  to  grow  in  clumps,  the  other 
diffusely, — and  that  under  certain  conditions  the  one  type 
predominates,  under  other  conditions  the  other  type. 


NOTES    OX    \ARIArU)NS    IN    \- 1  Rl' I.KXCK    AND    OX        1G7 
SrOXTAXKOUS    ACGl.U'ilXA'rioX. 
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Dr.  C.  \V.  r'lHi.i)  said  that  the  point  of  spontaneous 
aofSflutination  was  very  interesting',  and  misfht  throw  lioht 
on  the  meaning  of  the  reaction  of  aogUitination.  Dr. 
Steinhardt  had  said  in  her  paper  that  it  was  not  specific 
agglutination,  but  under  tlie  microscope  it  was  practically 
impossible,  so  far  as  he  had  seen  her  preparations,  to  tell 
the  difference  between  these  and  organisms  agglutinated 
by  specific  serum.  They  had  the  same  appearance,  the 
same  large  clumps,  and  clearness  of  the  field,  that  are 
found  in  sera  of  high  specificity,  and  they  were  intensely 
interesting  from  that  standpoint.  The  presence  or 
absence  of  agglutination  might  not  be  an  entirely  specific 
reaction  of  the  serum  on  the  organism  itself,  but  might 
be  due  to  variations  in  the  ability  of  the  organisms  to 
absorb  certain  constituents  from  tlie  media. 

Dr.  E.  Libman  said  tliat  from  tlie  few  observations 
he  had  made  regarding  spontaneous  agglutination  he  con- 
sidered also  that  it  could  at  times  be  found  apart  from 
any  action  of  serum.  He  had  experimented  with  a  para- 
colon culture — Dr.  Cushing's  bacillus.  In  that  culture, 
after  it  had  been  grown  for  several  months  in  ordinary 
bouillon,  spontaneous  agglutination  occurred  regularly 
after  each  transplantation.  Jaeger  in  his  agglutination 
work  could  not  use  some  cultures  because  of  spontaneous 
agglutination  in  salt  solution.  Dr.  Libman  thought 
pellicle  formation  depended  to  a  great  extent  on  the  pres- 
ence or  absence  of  a  carbohydrate  content  from  which 
the  organisms  could  derive  oxygen.  An  organism  which 
Avould  grow  with  marked  pellicle  formation  without  sugar 
Avould  often  et'ow  without  or  with  a  sliijht  one  if  a  carbo- 
hydrate  were  present  which  it  could  use.  From  the 
experience   of   the   speaker  he  would  not  feel  justified  in 
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saying  that  a  distinct  relationship  existed  between  pellicle 
formation  and  spontaneous  agglutination. 

Dr.  Steinhakdt  said  that  she  thought  that  if  Dr. 
Libman  had  shaken  his  broth  culture  of  the  paracolon 
bacillus,  had  then  plated  it,  and  had  picked  out  the  trans- 
lucent thin  colonies,  repeating-  this  several  times,  he 
would  have  gotten  a  non-clumping  culture  again  from  his 
spontaneous  agglutinator.  She  had  done  so  and  had 
obtained  a  non-clumping  culture.  As  to  culture  media, 
the  same  broth  was  used  in  both  cases.  By  separation 
one  variation  would  produce  pellicle  and  the  other  not. 
This  was  not  due  to  a  difference  in  sugar  content  because 
exactly  the  same  medium  was  used. 

Dr.  Libman  said  he  had  plated  the  paracolon  bacillus 
out  a  great  many  times,  had  tested  many  colonies,  and 
had  got  spontaneous  agglutination  in  bouillon  subcultures 
Tegul-arly.  He  was  very  anxious  to  get  it  to  grow  dif- 
fusely but  could  not  succeed. 

Dr.  Field  said  it  was  not  clue  to  serum  present.  In 
one  case  it  was  not  due  to  serum  especially  as  the  serum 
did  not  come  in  contact  with  the  organism. 
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